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(54) [TITLE OF THE INVENTION] THIN FILM TRANSISTOR TYPE 
LIQUID CRYSTAL DISPLAY DEVICE 



(57) [ABSTRACT] 

[Object] To provide a thin film transistor type liquid crystal display device 
with which the fabrication steps can be simplified by forming a bridging 
portion for connecting a gate wiring line or source wiring line formed in a 
segmented manner, using the same material as a pixel portion, and with 
which good contact is made by forming the bridging portion via a hole 
provided in an insulating film. 

[Means to solve the problem] A pair of substrates is arranged in opposition to 
each other and a liquid crystal is provided between the pair of substrates. 
On one of the substrates, a plurality of gate wiring lines and a plurality of 
source wiring fines are formed in a matrix, and a pixel portion is formed in 
each region surrounded by the gate wiring lines and the source wiring fines. 
Either the gate wiring lines or the source wiring lines are formed so as to be 
segmented at intersected portions of the gate wiring lines and the source 
wiring fines. Bridging portions for electrically connecting the segmented 
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portions of the gate wiring lines or the source wiring lines and pixel 
electrodes composing the pixel portions are simultaneously formed using the 
same conductive material. 

[CLAIMS] 

[CLAIM 1] A thin film transistor type liquid crystal display device 
comprising a pair of substrates arranged in opposition to each other with a 
liquid crystal provided between the pair of substrates, a plurality of gate 
wiring lines and a plurality of source wiring lines formed in a matrix on one 
of the substrates, and a pixel portion formed in each region surrounded by 
the gate wiring lines and the source wiring lines, characterized in that: the 
gate wiring lines or the source wiring lines are formed so as to be segmented 
at intersected portions of the gate wiring lines and the source wiring lines; 
and bridging portions and pixel electrodes are simultaneously formed using 
a same conductive material, the bridging portions electrically connecting 
segmented portions of the gate wiring lines or the source wiring lines, the 
pixel electrodes composing the pixel portions. 

[CLAIM 2] A thin film transistor type liquid crystal display device 
comprising a pair of substrates arranged in opposition to each other with a 
liquid crystal provided between the pair of substrates, a plurality of gate 
wiring lines and a plurality of source wiring lines formed in a matrix on one 
of the substrates, and a pixel portion formed in each region surrounded by 
the gate wiring lines and the source wiring lines, characterized in that: the 
pixel portion includes a plurality of first pixel electrodes provided parallel to 
one another and second pixel electrodes parallel to the first pixel electrodes 
and each corresponding to each of the first pixel electrodes, the second pixel 
electrodes provided alternately with the first pixel electrodes so that 
corresponding electrode pairs cooperatively generate electrical potential; the 
gate wiring lines or the source wiring fines are formed so as to be segmented 
at intersected portions of the gate wiring lines and the source wiring fines; 
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and bridging portions and the first pixel electrodes are simultaneously 
formed using a same conductive material, the bridging portions electrically 
connecting segmented portions of the gate wiring fines or the source wiring 
lines, the first pixel electrodes composing the pixel portions. 
[CLAIM 3] The thin film transistor type liquid crystal display device as set 
forth in claim 1, characterized in that a drain electrode of a thin film 
transistor and the pixel electrode are integrally formed, the thin film 
transistor electrically turning on and off the pixel electrode. 
[CLAIM 4] The thin film transistor type liquid crystal display device as set 
forth in claim 2, characterized in that a drain electrode of a thin film 
transistor and the first pixel electrodes are integrally formed, the thin film 
transistor electrically turning on and off the first pixel electrodes. 
[CLAIM 5] The thin film transistor type liquid crystal display device as set 
forth in any of claims 1 to 4, characterized in that a source electrode of a thin 
film transistor and the bridging portions are integrally formed, the thin film 
transistor electrically turning on and off the pixel electrode(s). 
[CLAIM 6] The thin film transistor type liquid crystal display device as set 
forth in any of claims 1 to 4, characterized in that the bridging portions are 
electrically connected to the segmented gate wiring lines or the segmented 
„ source wiring lines via holes each provided in an insulating film formed on 
the segmented gate wiring lines or the segmented source wiring lines, each 
of the holes corresponding to each segmented portion of the segmented 
wiring lines. 

[CLAIM 7] The thin film transistor type liquid crystal display device as set 
forth in claim 1, characterized in that the pixel electrode includes a plurality 
of first pixel electrodes provided parallel to one another and second pixel 
electrodes parallel to the first pixel electrodes and each corresponding to 
each of the first pixel electrodes, the second pixel electrodes provided 
alternately with the first pixel electrodes so that corresponding electrode 
pairs cooperatively generate electrical potential. 
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[CLAIM 8] The thin film transistor type liquid crystal display device as set 
forth in claim 1, characterized in that: surfaces of the segmented gate wiring 
fines or the segmented source wiring lines are formed of chromium or 
molybdenum; and the bridging portions and the pixel electrodes are formed 
of an oxide transparent conductive material. 

[CLAIM 9] The thin film transistor type liquid crystal display device as set 
forth in claim 2, characterized in that: surfaces of the segmented gate wiring 
lines or the segmented source wiring lines are formed of chromium or 
molybdenum; and the bridging portions and the first pixel electrodes are 
formed of an oxide transparent conductive material. 
[DETAILED DESCRIPTION OF THE INVENTION] 
[0001] 

[TECHNICAL FIELD WHERE THE INVENTION BELONGS] The present 
invention relates to a liquid crystal display device having formed therein 
thin film transistors and to a method of fabricating such a device. More 
particularly, the present invention relates to a technique with which the 
number of masks used in photolithography steps can be reduced. 
[0002] 

[PRIOR ART] Figs. 12 and 13 show a structural example of a thin film 
transistor array substrate of a conventional thin film transistor type liquid 
crystal display device, having partial components such as gate wiring lines G 
and source wiring lines S provided on a substrate. In the thin film 
transistor array substrate shown in Figs. 12 and 13, the gate wiring lines G 
and the source wiring lines S are wired in a matrix on a transparent 
substrate 6 such as glass. In addition, a thin film transistor 3 is provided in 
the vicinity of each intersected portion of the gate wiring fines G and the 
source wiring lines S. 

[0003] The thin film transistor 3 shown in Figs. 12 and 13 has a conventional 
etch-stopper type configuration such that a gate insulating film 9 is formed 
on the gate wiring lines G and gate electrodes 8 extracted from the gate 
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wiring lines G, a semiconductor film 10 composed of amorphous silicon (a-Si) 
is formed on the gate insulating film 9, and further on the semiconductor 
film 10 a drain electrode 11 and a source electrode 12 composed of a 
conductive material are provided so as to oppose each another. Note that at 
the uppermost layer of the semiconductor film 10 an ohmic contact film 10a, 
composed, for example, of amorphous silicon and doped with a high 
concentration of impurities such as phosphorus serving as a donor is formed. 
On the ohmic contact film 10a, an etching stopper 13 is formed with the 
drain electrode 11 and the source electrode 12 sandwiching the etching 
stopper 13. Also note that the gate electrode 8 has a two-layered structure 
composed of a gate insulating film 8a, the upper layer portion, and a gate 
wiring line 8b, the lower layer portion, and that a transparent pixel electrode 
15 composed of a transparent electrode material is formed in an area from 
the top to side of the drain electrode 11. 

[0004] Over the gate insulating film 9, the transparent pixel electrode 15, the 
source electrode 12, and the like, a passivation film 16 is provided. On the 
passivation film 16, an alignment film (not shown in the figure) is formed, 
and above the alignment film a liquid crystal is provided, thereby 
configuring an active matrix liquid crystal display device. The alignment of 
liquid crystal molecules can be controlled by applying an electric field to the 
liquid crystal molecules by the transparent pixel electrode 15. Meanwhile, 
conventionally, a thin film transistor array substrate having the above- 
described structure was fabricated in accordance with the steps shown in 
Table 1 below. 



[0005] 
[Table 1] 



Step 


Method 


Material 


Remark 


Initial cleaning 


Brushing & UV 






Formation of surface stabilization 
layer 


Reactive sputtering 


TaOx 


750 nm 


Formation of gate wiring line metal 


DC sputtering 


Al 


200 nm 
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PL of gate wiring line metal (1) 


\A/pf -prf*hin P" 

VV Cli "CUv»llXllg 






Formation of gate electrode 


DP. ^nnttprinc 


Ta 


400 nm 


r L. ot gate electrode \£) 


T""l y*\t - o tr* ni n <y 






Anodic oxidation of gate electrode 




TaOx 


300 nm 


Formation of gate insulation 


Plasma enhanced CVD 


SiNx ; 


250 nm 


Formation of a-Si 


Plasma enhanced CVD 


a-Si 


50 nm 


Formation of ES insulating layer 


Plasma enhanced CVD 


SiNx 


100 nm 


PT . nf indiilaHnP" laver (3) 


Wet-etching 




Back 
exposure 


Formation of SD semiconductor 


riasma ennanceu ^vu 


n + Si 

11 ■ Ul 


25 nm 


PL of device area (4) 


Dry -etching 






Formation of SD electrode 


DC sputtering 


J. 1 


400 nm 


PL of SD electrode (5) 


Dry-etching 






Formation of transparent electrode 


Reactive sputtering 


ITO 


50 nm 


PL of transparent electrode (6) 


Wet-etching 






Formation of passivation layer 


Plasma enhanced CVD 


SiNx 


250 nm 


PL of passivation layer (7) 


Wet-etching 






Note* PL: Photolithography ES: Etching stopper SD: Source drain 



(l)-(7): Exposure process 
[0006] First, a transparent substrate such as glass is prepared, and on the 
substrate a surface stabilization layer is formed. Then, a metal layer for 
gate wiring lines is coated on the substrate and etched in a first 
photolithography step (1) to form gate wiring lines. Subsequently, over the 
gate wiring lines, a Ta metal film, for example, is coated and then etched in a 
second photolithography step (2) to form gate electrodes. 
[0007] Next, the surfaces of the gate electrodes are coated with TaO x to 
improve the insulation properties of the gate electrodes, and on the gate 
electrodes a gate insulating film, a semiconductor film, and an insulating 
film for etching stoppers are formed. The films are then etched in a third 
photolithography step (3) to form an etching stopper on each of the gate 
electrodes. Subsequently, an ohmic contact film is formed on the surface of 
the substrate, and the semiconductor film and the ohmic contact film are 
patterned in a fourth photolithography step (4) to form a semiconductor 
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portion above each of the gate electrodes so as to be separated from other 
portions. Further, a metal film is formed on the surface of the substrate. 
[0008] Next, the above-described metal film is patterned in a fifth 
photolithography step (5) to form source electrodes and drain electrodes. 
Subsequently, using the source electrodes and the drain electrodes as a mask, 
the ohmic contact film is subjected to an etching process, thereby forming 
channel portions. Thereafter, a transparent conductive film is formed on 
the surface of the substrate and then processed, in a sixth photolithography 
step (6), into transparent pixel electrodes. Further, a passivation film is 
formed on the surface of the substrate. Next, a seventh photolithography 
step (7) is carried out in a manner such that the passivation film is patterned 
to form contact holes for source terminals and contact holes for gate 
terminals, thereby completing a thin film transistor array substrate. 
[0009] 

[PROBLEMS TO BE SOLVED BY THE PRESENT INVENTION] When a 
thin film transistor array substrate is fabricated using the above-described 
method, seven photolithography steps are required. That is, the above- 
described method involves many photolithography steps and requires the 
formation and removal of a resist material in every photolithography step, 
which in turn exerts a great influence on yield and increases fabrication 
costs. 

[0010] In fabricating this type of a thin film transistor array substrate, such 
a structure may be employed that various thin films are stacked on top of 
each other, a contact hole is formed in a portion of the stacked thin films, and 
a conductive film is formed in the contact hole to electrically connect the 
upper film and the lower film via the conductive film. Fig. 14 shows an 
example of the cross-sectional structure of this type. The structure of this 
example is such that on a metal film 17, such as Ti, formed on the substrate 
an insulating film 18 composed of SiN x or the like and a conductive oxide film 
19 composed of ITO are stacked and the conductive oxide film 19 is connected 
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to the metal film 17 via a contact hole 18a formed in the insulating film 18. 
[0011] In the structure of this example, the contact hole 18a is formed in a 
manner such that the insulating film 18 is deposited, and thereafter on the 
insulating film 18 a resist with a predetermined pattern is coated. Then, by 
dry etching using an SF 6 + 0 2 gas or the like, the insulating film 18 is etched 
to form the contact hole 18a. Subsequently, the resist is stripped using 0 2 
plasma, and then the conductive oxide film 19 is deposited. With this 
method, however, there is a possibility that the metal film 17 is oxidized 
because the metal film 17 is exposed to an oxide atmosphere through the 
contact hole 18a in the process of performing the method. 
[0012] For this reason, Ti has been conventionally used as a metal that is 
capable of making a good contact with the conductive oxide film 19 and is 
less likely to be oxidized by an 0 2 plasma atmosphere, and a thin film of Al or 
the like that is more likely to be oxidized than Ti cannot be used, which has 
limited materials used for the metal film 17. For reference, in the case 
where a contact chain is formed having a structure such that the contact 
area of a connected portion is set to 7 V m 2 and 1600 contact portions are 
formed, while the contact resistance of an Al thin film to an ITO thin film is 
10 10 -10 12 Q , the contact resistance of a Ti thin film to an ITO thin film is 
10 4 -10 5 Q . As is clear from this, the Ti thin film has better contact 
properties. This is thought to be due to the fact that even with Al having 
better conductivity than Ti, when the film is exposed to the 0 2 plasma 
atmosphere, an oxide film is formed on the surface of a connecting portion, 
and the presence of the oxide film reverses the contact resistance. Moreover, 
when a Ti thin film is employed as the metal film 17, and when this 
structure is applied to a thin film transistor array substrate and gate wiring 
fines are formed using the metal film 17, because in the metal film 17 of Ti, 
Ti itself has high resistivity, such a structure can be applied to a 
conventional use, however, there is a possibility of causing signal delay in 
gate wiring hnes, providing a disadvantageous problem in an increase in the 
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size of liquid crystal panels. 

[0013] In view of the foregoing matters, the present invention has been 
accomplished. An object of the present invention is to provide a thin film 
transistor type liquid crystal display device with which the fabrication steps 
are simplified by forming bridging portions for electrically connecting the 
gate wiring lines or source wiring lines formed in a segmented manner, using 
the same material as pixel portions, with which yield can be improved by 
reducing the number of masks required to a level less than that in 
conventional fabrication methods, and with which a good contact can be 
made, in the case of connecting segmented gate wiring lines or segmented 
source wiring lines, by forming bridging portions via holes provided in an 
insulating film. 
[0014] 

[MEANS TO SOLVE THE PROBLEMS] In order to solve the foregoing 
problems, there is provided a liquid crystal display device of a first basic 
configuration according to the present invention comprising a pair of 
substrates arranged in opposition to each other with a liquid crystal provided 
between the pair of substrates, a plurality of gate wiring lines and a plurality 
of source wiring lines formed in a matrix on one of the substrates, and a pixel 
portion formed in each region surrounded by the gate wiring lines and the 
source wiring lines, characterized in that: the gate wiring lines or the source 
wiring fines are formed so as to be segmented at intersected portions of the 
gate wiring fines and the source wiring lines; and bridging portions and pixel 
electrodes are simultaneously formed using a same conductive material, the 
bridging portions electrically connecting segmented portions of the gate 
wiring fines or the source wiring lines, the pixel electrodes composing the 
pixel portions. This configuration allows the pixel electrodes and the 
bridging portions to be formed simultaneously in one film formation step and 
by patterning, and thus the number of masks required can be reduced, 
realizing simplification of steps. 
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[0015] In addition, in order to solve the foregoing problems, there is provided 
a liquid crystal display device of a second basic configuration according to the 
present invention comprising a pair of substrates arranged in opposition to 
each other with a liquid crystal provided between the pair of substrates, a 
plurality of gate wiring lines and a plurality of source wiring lines formed in 
a matrix on one of the substrates, and a pixel portion formed in each region 
surrounded by the gate wiring lines and the source wiring lines, in which: 
the pixel portion includes a plurality of first pixel electrodes provided 
parallel to one another and second pixel electrodes parallel to the first pixel 
electrodes and each corresponding to each of the first pixel electrodes, the 
second pixel electrodes provided alternately with the first pixel electrodes so 
that corresponding electrode pairs cooperatively generate electrical 
potential; the gate wiring lines or the source wiring lines are formed so as to 
be segmented at intersected portions of the gate wiring lines and the source 
wiring lines; and bridging portions and the first pixel electrodes are 
simultaneously formed using a same conductive material, the bridging 
portions electrically connecting segmented portions of the gate wiring lines 
or the source wiring lines, the first pixel electrodes composing the pixel 
portions. With this configuration, even in a configuration having first pixel 
electrodes and second pixel electrodes, the first pixel electrodes and the 
bridging portions can be formed simultaneously in one film formation step 
and by patterning, and thus the number of masks required can be reduced, 
realizing simplification of steps. 

[0016] In addition, in the present invention, such a configuration can be 
employed that a drain electrode of a thin film transistor and the pixel 
electrode are integrally formed, the thin film transistor electrically turning 
on and off the pixel electrode. With this configuration, the drain electrodes, 
along with the pixel electrodes and the bridging portions, can be formed 
simultaneously in one film formation step and by patterning, and thus the 
number of masks required can be reduced, realizing simplification of steps. 
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In addition, in the present invention, such a configuration can be employed 
that a drain electrode of a thin film transistor and the first pixel electrodes 
are integrally formed, the thin film transistor electrically turning on and off 
the first pixel electrodes. With this configuration, the drain electrodes, 
along with the first and second pixel electrodes and the bridging portions, 
can be formed simultaneously in one film formation step and by patterning, 
and thus the number of masks required can be reduced, realizing 
simplification of steps. 

[0017] In the present invention, it is also possible to employ such a 
configuration that a source electrode of a thin film transistor and the 
bridging portions are integrally formed, the thin film transistor electrically 
turning on and off the pixel electrode(s). With this configuration, the source 
electrodes, along with the pixel electrodes or the first pixel electrodes, the 
bridging portions, and the drain electrodes, can be formed simultaneously in 
one film formation step and by patterning, and thus the number of masks 
required can be further reduced, realizing simplification of steps. In 
addition, the bridging portions may be electrically connected to the 
segmented wiring lines via holes each provided in an insulating film formed 
on the segmented gate wiring lines or the segmented source wiring lines, 
each of the holes corresponding to each segmented portion of the segmented 
wiring lines. With this configuration, the segmented gate wiring lines or 
the segmented source wiring lines are securely electrically connected and 
integrated. 

[0018] Further, in the first basic configuration, the pixel electrode may 
include a plurality of first pixel electrodes provided parallel to one another 
and second pixel electrodes parallel to the first pixel electrodes and each 
corresponding to each of the first pixel electrodes, the second pixel electrodes 
provided alternately with the first pixel electrodes so that corresponding 
electrode pairs cooperatively generate electrical potential. By such first and 
second electrodes, an electric field can be cooperatively applied to the liquid 
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crystal, and by applying or not applying an electric field to the liquid crystal, 
light transmission conditions are changed, and thus it is possible to obtain a 
desired display. 

[0019] In the first basic configuration, surfaces of the segmented gate wiring 
lines or the segmented source wiring lines may be formed of chromium or 
molybdenum, and the bridging portions and the pixel electrodes may be 
formed of an oxide transparent conductive material. In the second basic 
configuration, surfaces of the segmented gate wiring fines or the segmented 
source wiring fines may be formed of chromium or molybdenum, and the 
bridging portions and the first pixel electrodes may be formed of an oxide 
transparent conductive material. When the surfaces of the wiring lines are 
formed of such chromium or molybdenum, the possibility of oxidizing the 
surfaces of the wiring lines becomes less when forming holes in the 
insulating film on the wiring lines and then forming pixel electrodes or 
bridging portions composed of an oxide transparent conductive material, and 
thus contact resistance is reduced. 
[0020] 

[EMBODIMENT] The embodiments of the present invention will be 
described in detail below. Figs. 1(A)-1(C) and 2(A)-2(C) are for describing 
the fabrication method of a thin film transistor type liquid crystal display 
device of a first example according to the present invention. A thin film 
transistor type liquid crystal display device A of this example is basically 
configured, as shown in Figs. 2(B) and 2(C), such that a liquid crystal 22 is 
provided between opposing transparent substrates 20 and 21. On the 
substrate 21, a gate wiring line 23 and a source wiring line 24 are provided 
in a matrix so as to intersect with each other via an insulating film 25. 
Further, at the vicinity of each intersected portion, a thin film transistor T x 
and a pixel portion (pixel electrode) 26 are provided. In this manner, a thin 
film transistor array substrate 27 is configured. As is the case with a 
conventional liquid crystal display device illustrated in Fig. 12 or 13, the 
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display device is such that light transmission conditions are switched by 
applying or not applying an electric field to the liquid crystal 22. 
[0021] In the liquid crystal display device A of the first example, as shown in 
Figs. 2(B) and 2(C), on the substrate 21, the gate wiring fine 23 and the 
discontinuous source wiring line 24 are formed on the same plane such that 
the source wiring line 24 is provided in the direction orthogonal to the gate 
wiring hne 23 and segmented so as not to contact with the gate wiring line 
23. On a portion of the gate wiring line 23 in the vicinity of the approaching 
portion of the gate wiring line 23 and the source wiring hne 24, the thin film 
transistor Tj is formed such that a semiconductor active film 28 is 
sandwiched between a drain electrode 30 and a source electrode 31. The 
semiconductor active film 28 is formed, in the present example, of a-Si, and 
at each contact portion where each of the drain electrode 30 and the source 
electrode 31 contacts with the semiconductor active film 28, a contact layer 
34 is provided that is formed of a bottom contact film 32 composed of n + a-Si 
and a suicide layer 33 stacked on top of each other. The sihcide layer 33 is 
formed in a manner such that a film of a sihcide constituent element such as 
Mo, Ta, or W is deposited on the semiconductor active film 28, and then heat 
treated, followed by element diffusion. Note that a cross-sectional structure 
shown in Fig. 2(B) shows a cross section along the line Ag-^ in Fig. 2(C). 
[0022] The drain electrode 30 of the thin film transistor Ti is formed of a 
transparent conductive material and connected to the transparent pixel 
electrode 26, and the source electrode 31 of the thin film transistor T 1 is 
formed of a transparent conductive material. In addition, a contact hole 35 
is formed in a portion of the insulating film 25 on each end portion of the 
source wiring hne in the vicinity of the gate electrode 23. A bridging p ortion 
36 is provided which is composed of an oxide transparent conductive 
material and connects and provides conduction between segmented portions 
of each source wiring hne 24 via the contact holes 35. The source electrode 
31 of the thin film transistor T 1 is connected to the bridging portion 36 in the 
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vieinity of the respective thin film transistor. Note that in the liquid crystal 
display device A shown in Fig. 5, common electrodes, a black mask, color 
filters, and the like to be formed on the other substrate 20 are omitted and 
only the substrate 20 is illustrated. In addition, Fig. 3 shows the equivalent 
circuit of the liquid crystal display device A of the present example. As 
shown in Fig. 3, a plurality of source wiring lines 24 are provided such that 
segmented portions of the plurality of source wiring lines 24 are connected to 
each other by a plurality of bridging portions 36, and gate wiring lines 23 are 
arranged in a matrix with respect to the source wiring lines 24. Here, each 
of the source wiring lines 24 and each of the gate wiring lines 23 are 
connected to a signal supplying circuit 37 and a scanning circuit 38, 
respectively. 

[0023] A transistor array substrate 27 having the above-described structure 
is fabricated as follows. First, as shown in Fig. 1(A), on a substrate 21, a 
conductive film composed of a conductive metal material such as Cr, Mo, or 
the like is formed, and then patterning is carried out in a manner such that a 
resist is applied and a pattern is exposed, and then after removing unwanted 
portions by etching, the resist is stripped, thereby forming a gate wiring line 
23 and a source wiring line 24, whose cross-sectional structure and plane 
structure are shown in Figs. 1(A) and 1(B), respectively. Note that the 
number of the gate wiring lines 23 to be formed and the number of the source 
wiring fines 24 to be formed are determined in accordance with the size of 
the display screen of the liquid crystal display device to be fabricated. 
Though, in Fig. 1(B), only one each of the gate and source wiring lines are 
illustrated, in practice, a plurality of the gate wiring fines 23 and a plurality 
of the source wiring lines 24, in required number, are placed side by side in a 
fine, in the up-down direction and the left-right direction in Fig. 1(B), 
respectively. Note that the cross-sectional structure shown in Fig. 1(A) 
shows a cross section along the fine A^A; in Fig. 1(B). Also note that in the 
above-described patterning, the source wiring lines 24 are formed in the 
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direction orthogonal to the gate wiring lines 23, and here end portions 24a of 
the source wiring lines 24 are arranged in a position very little away from 
the gate wiring lines 23 so as not to cause a short circuit between the source 
wiring lines 24 and the gate wiring lines 23. Consequently, the source 
wiring lines 24 are formed in the direction orthogonal to the gate wiring lines 
23 and in a segmented and discontinuous manner so as not to contact with 
the gate wiring lines 23. 

[0024] Next, on the substrate 21, an insulating film 25 is deposited which is 
composed of an insulating material such as SiN x and covers the surface of the 
substrate 2 1, the gate wiring line 23, and the source wiring line 24. Further, 
on the insulating film, an a-Si semiconductor active film preliminary layer 
and an a-Si n + preliminary layer are stacked on top of each other. Then, as 
is the case described above, patterning is carried out using a resist so as to 
form a semiconductor active film 28 and an a-Si n + layer 29 in the form of an 
island, shown in Figs. 1(A) and 1(B), in a position where a thin film 
transistor in the vicinity of the source wiring line 24 is to be formed. 
Subsequently, on the n + layer 29, a thin film composed of Mo, Ta, W, or the 
like is formed and subjected to heat treatment, thereby forming a silicide 
preliminary layer 41, as shown in Fig. 1(C). Thereafter, only a portion of 
the thin film composed of the above-described metal, which has not been 
formed into the silicide preliminary layer 41, is selectively removed using an 
etchant solution composed, for example, of iodic acid, fluoride acid, and an 
acetic acid mixture, but not using a resist. In addition, as is the case 
described above, patterning is carried out using a resist so as to form a 
contact hole 35 in a portion of the insulating film 25 on each end portion 24a 
of the source wiring line 24 in the vicinity of the gate wiring line 23. 
[0025] Then, a transparent conductive layer 42 composed of an oxide 
transparent conductive material such as ITO is formed over the insulating 
film 25 and the silicide preliminary layer 41, so as to cover such a film and a 
layer, as shown in Fig. 2(A). Note that since the ITO is deposited in an 
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oxidizing atmosphere, it is preferable that the surface of the source wiring 
line 24 positioned beneath the contact hole 35 be formed of a material less 
easily oxidized than Al or the like, such as Cr, Mo, or the like. Subsequently, 
as is the case described above, patterning is carried out using a resist so as to 
remove a part of the n + layer 29, the sihcide preliminary layer 41, and a part 
of the transparent conductive layer 42, formed in the upper central part of 
the semiconductor active film 28, as shown in Fig. 2(B), thereby forming a 
drain electrode 30 and a source electrode 31 which sandwich the 
semiconductor active film 28 from the both sides and face to each other. At 
the same time, unwanted portions of the transparent conductive layer 42 are 
removed, thereby forming a pixel electrode 26, as shown in Figs. 2(B) and 
2(C), in a region surrounded by the gate wiring fine 23 and the source wiring 
line 24, and at this point the pixel electrode 26 is connected to the drain 
electrode 30, a bridging portion 36 composed of a transparent conductive 
material is formed so as to connect the end portions 24a of the source wiring 
line 24, and the bridging portion 36 is connected to the source electrode 31, 
thereby obtaining a thin film transistor array substrate 27 having the 
structure shown in Figs. 2(B) and 2(C). 

[0026] When such fabrication steps as to be described above are employed, 
the thin film transistor array substrate 27 can be fabricated by carrying out 
patterning with the use of four masks throughout the steps. Thus, even if, 
for example, forming a passivation film over the entire surface and adding a 
photolithography step for forming source terminals and gate terminals, the 
number of masks required can be reduced to a level less than that in 
conventional methods having required 6-7 masks. Moreover, a reduction in 
the number of patterning steps makes it possible to simplify the fabrication 
steps, improving fabrication yield. 

[0027] Figs. 4(A)-4(D) and 5(A)-5(C) are for describing the fabrication 
method of a liquid crystal display device of a second example according to the 
present invention. The liquid crystal display device of the present example 
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is basically configured, as shown in Figs. 5(B) and 5(C), such that a liquid 
crystal 52 is sandwiched between opposing transparent substrates 50 and 51, 
and on the substrate 51a gate wiring line 53 and a source wiring line 54 are 
provided so as to intersect with each other via an insulating film 55. 
Further, at the vicinity of each intersected portion, a thin film transistor T 2 
and a pixel portion (pixel electrode) 56 are provided. In this manner, a thin 
film transistor array substrate 57 is configured. As is the case with a 
conventional liquid crystal display device illustrated in Fig. 12, the device is 
a liquid crystal display device B such that light transmission conditions are 
switched by applying or not applying an electric field to the liquid crystal 52. 
[0028] In the liquid crystal display device B of the second example, as shown 
in Figs. 5(B) and 5(C), the gate wiring line 53 and the discontinuous source 
wiring line 54 in the direction orthogonal to the gate wiring line 53, 
segmented so as not to contact with the gate wiring line 53 are formed within 
the insulating film 55 on the substrate 51. On a portion of the gate wiring 
line 53 in the vicinity of the approaching portion of the gate wiring line 53 
and the source wiring line 54, the thin film transistor T 2 is formed. The 
gate wiring line 53 has a two-layered structure made up of a base conductive 
layer 53A composed of a high -conductivity metal material such as Al and a 
sub-conductive layer 53B formed on the base conductive layer and composed 
of a metal material for wiring lines such as Cr or Mo. Likewise, the source 
wiring line 54 has a two-layered structure made up of a base conductive 
layer 54A composed of a high-conductivity metal and a sub -conductive layer 
54B formed on the base conductive layer and composed of a material for 
wiring fines. Note that a cross-sectional structure shown in Fig. 5(B) shows 
a cross section along the line A 7 -Ag in Fig. 5(C). 

[0029] In the thin film transistor T 2 , a semiconductor base portion 65 is 
provided with semiconductor portions 63 and 64, serving as n + layers on the 
left and right sides, sandwiching the semiconductor base portion. On the 
semiconductor base portion 65, a gate electrode 67 is formed via an 
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insulating film 66. On the semiconductor portions 63 and 64, silicide layers 
68 are formed, respectively. A channel portion 69 is formed at a portion 
above the semiconductor base portion 65, sandwiched between the 
semiconductor portions 63 and 64. Next, a contact hole 80 is formed in the 
insulating film 55 on each of the silicide layers 68. A drain electrode 60 and 
a source electrode 61, each composed of an oxide transparent conductive 
material such as ITO, are provided so as to contact with their respective 
silicide layers 68 via the contact holes 80. A pixel electrode 56 composed of 
an oxide transparent conductive material and provided in a region 
surrounded by the gate wiring line 53 and the source wiring line 54, is 
connected to the drain electrode 60, and the source wiring line 54 is 
connected to the source electrode 61. Furthermore, a contact hole 81 is 
formed in a portion of the insulating film 55 on each end portion 54a of the 
segmented source wiring line 54 in the vicinity of the gate wiring line 53. 
The segmented source wiring line 54 is allowed to have conduction by 
bridging portions 72 composed of an oxide transparent conductive material 
and provided via the contact holes 81. 

[0030] A thin film transistor T 2 having the above-described structure is 
formed so as to include a portion of the gate wiring fine 53 in the vicinity of 
the intersected portion of the gate wiring line 53 and the source wiring line 
54 so that part of the gate wiring line 53 also serves as the gate electrode 67, 
and the switching of the thin film transistor T 2 is conducted by the gate 
electrode 67. 

[0031] A transistor array substrate 57 having the above-described 
configuration is fabricated as follows. First, on a substrate 51, a 
semiconductor preliminary film composed of amorphous silicon hydride (a- 
Si:H) is formed, and then patterning is carried out in a manner such that a 
resist is applied over the semiconductor preliminary film and a pattern is 
exposed, and then after removing unwanted portions by etching, the resist is 
stripped, thereby forming an island-shaped semiconductor preliminary film 



19 



75, whose cross-sectional structure is shown in Fig. 4(A). Note that the 
semiconductor preliminary film 75 is formed on the substrate 5 1 at a location 
where a targeted semiconductor portion of a thin film transistor is to be 
formed. Next, as shown in Fig. 4(B), an insulating film 74 composed of SiN x 
or the like is formed so as to cover the semiconductor preliminary film 75 and 
the substrate 51. Further, on the insulating film, a base conductive film 76 
composed of a high-conductivity material such as Al and a sub-conductive 
film 77 composed of a wiring line material such as Cr or Mo are formed. 
Subsequently, the insulating film 74, the base conductive film 76, and the 
sub-conductive film 77 are patterned to form a gate wiring line 53 and a 
source wiring line 54, whose cross-sectional structure and plane structure 
are shown in Figs. 4(C) and 9(D), respectively. The gate wiring line 53 on 
the semiconductor preliminary film 75 serves as a gate electrode 67. Note 
that the cross-sectional structure shown in Fig. 4(C) shows a cross section 
along the line Ag-Ae in Fig. 4(D). Also note that upon the above-described 
patterning, each of the gate wiring line 53 and the source wiring line 54 is 
provided on the substrate 51 or on the semiconductor preliminary film 75, 
via the patterned insulating film 74. Further note that each of the gate 
wiring line 53 and the source wiring line 54 to be formed here has a two- 
layered structure, and the required number of the gate and source wiring 
lines are formed in accordance with the size of the screen of the liquid crystal 
display device to be fabricated. Though, in Fig. 4(D), only one each of the 
gate and source wiring lines are illustrated, in practice, a plurality of the 
gate wiring lines 53 and a plurality of the source wiring lines 54 are placed 
side by side in a line, in the up-down direction and the left-right direction in 
Fig. 4(D), respectively. Note that in the above-described patterning, the 
source wiring lines 54 are formed in the direction orthogonal to the gate 
wiring lines 53, and here end portions 54a of the source wiring lines 54 are 
arranged in a position very little away from the gate wiring lines 53 so as not 
to cause a short circuit between the source wiring lines 54 and the gate 
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wiring lines 53. Consequently, the source wiring lines 54 are formed in the 
direction orthogonal to the gate wiring lines 53 and in a segmented and 
discontinuous manner so as not to contact with the gate wiring lines 53. 
[0032] Next, the semiconductor preliminary layer 75 is doped with ions, 
using, as a mask, the gate electrode 67 and the insulating film 74 provided 
below the gate electrode, so as to form an n + layer, and thus a semiconductor 
base portion 65 sandwiched between semiconductor portions 63 and 64 is 
formed. Thereafter, on the semiconductor portions 63 and 64, a thiri film of 
Mo, Ta, W, or the like, for forming a suicide layer is formed and subjected to 
heat treatment so as to diffuse elements between the semiconductor portions 
63 and 64, thereby forming suicide layers 68 and 68 on the semiconductor 
portions 63 and 64, respectively, as shown in Fig. 5(A). In addition, in the 
same manner as done for fabricating the liquid crystal display device A of the 
first example, only metal thin film portions such as Mo, Ta, or W are 
selectively removed without using a mask. Subsequently, over these films, 
an insulating film 55 composed of SiN x or the like is covered. Further, as is 
the case described above, pattering is carried out using a mask so as to form 
a contact hole 80 in a portion of the insulating film 55 on the silicide layer 68 
and to form a contact hole 81 in a portion of the insulating film 55 on each 
end portion 54a of the source wiring fine 54 in the vicinity of the gate wiring 
line 53. 

[0033] Then, over these films, a transparent conductive layer composed of an 
oxide transparent conductive material such as ITO is formed, and by 
pattering, a pixel electrode 56 is formed in a region surrounded by the source 
wiring line 54 and the gate wiring fine 53. Between segmented portions of 
the source wiring line 54, bridging portions 72 are formed so as to connect 
the segmented portions via the contact holes 81 and 81. The bridging 
portion 72 and the silicide layer 68 on the semiconductor portion 63 are 
connected to each other via the contact hole 80 so as to form a source 
electrode 61 composed of a transparent conductive layer, and the suicide 
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layer 68 on the semiconductor portion 64 and the pixel electrode 56 are 
connected to each other so as to form a drain electrode 56 composed of a 
transparent conductive layer. In this manner, a thin film transistor array 
substrate 57 having a structure shown in Figs. 5(A) and 5(B) can be 
obtained. 

[0034] When such fabrication steps as to be described above are employed, 
the thin film transistor array substrate 57 can be fabricated by carrying out 
patterning with the use of four masks throughout the steps. Thus, as is the 
case with the foregoing first example, the number of masks required can be 
reduced to a level less than that in conventional methods having required 6- 
7 masks. Moreover, a reduction in the number of patterning steps makes it 
possible to simplify the fabrication steps, improving fabrication yield. 
Furthermore, since the gate wiring line 53 and the source wiring line 54 are 
made up of the sub -conductive layer 54B composed of Cr, Mo, or the like and 
the base conductive layer 54A composed of Al or the like, when forming the 
contact hole 81 in the insulating film, even if etching is performed in an 0 2 
plasma atmosphere, only a portion of the sub-conductive layer 54B that is 
not easily oxidized in an 0 2 plasma atmosphere is oxidized, and the base 
conductive layer 54A with high conductivity that controls the conductivity of 
the source wiring line 54 is not oxidized, and thus it is possible to restrain 
the wiring line resistance of the source wiring line 54 to a low level. 
[0035] Figs. 6(A)-6(C) and 7(A)-7(C) are for describing the fabrication 
method of a liquid crystal display device of a third example according to the 
present invention. The liquid crystal display device of the present example 
is basically configured, as shown in Figs. 7(B) and 7(C), such that a liquid 
crystal 92 is sandwiched between opposing transparent substrates 90 and 91, 
and on the substrate 91a gate wiring line 93 and a source wiring line 94 are 
provided so as to intersect with each other via an insulating film 95. 
Further, at the vicinity of each intersected portion, a thin film transistor T 3 
and linear electrodes 96A and 96B are provided. In this manner, a thin film 
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transistor array substrate 97 is configured. As is the case with a 
conventional liquid crystal display device illustrated in Fig. 12, the device is 
a liquid crystal display device C such that light transmission conditions are 
switched by applying or not applying an electric field to the liquid crystal 92. 
Note, however, that the driving system of liquid crystals in the configuration 
employed in the present example completely differs from that in the 
aforementioned first and second examples in that liquid crystals are aligned 
by an electric field generated by the linear electrodes 96 A and 96B. The 
driving system of liquid crystals by the linear electrodes 96 A and 96B will be 
described in detail later. 

[0036] In the liquid crystal display device C of the third example, as shown in 
Figs. 7(B) and 7(C), on the substrate 91, the gate wiring line 93 and the 
discontinuous source wiring line 94 in the direction orthogonal to the gate 
wiring line 93, segmented so as not to contact with the gate wiring line 93 
are formed on the same plane. On a portion of the gate wiring line 93 in the 
vicinity of the approaching portion of the gate wiring line 93 and the source 
wiring fine 94, a thin film transistor T 3 is formed such that a semiconductor 
active film 98 is sandwiched between a drain electrode 100 and a source 
electrode 101. Note that the semiconductor active film 98 is formed, in the 
present example, of a-Si, and at each contact portion where each of the drain 
electrode 100 and the source electrode 101 contacts with the semiconductor 
active film 98, a contact layer 104 is provided that is formed of a bottom 
contact film 102 composed of n + a-Si and a silicide layer 103 stacked on top of 
each other. Also note that the silicide layer 103 is formed in a manner such 
that a film of a silicide constituent element such as Mo, Ta, or W is deposited 
on the semiconductor active film 98, and then heat treated, followed by 
element diffusion. 

[0037] Then, the drain electrode 100 of the thin film transistor T 3 is formed of 
an oxide transparent conductive material and connected to the linear 
electrode (a first pixel electrode) 96A provided parallel to the source wiring 
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line 94 and composed of an oxide transparent conductive material. The 
source electrode 101 of the thin film transistor T 3 is formed of an oxide 
transparent conductive material. In addition, a contact hole 105 is formed 
in a portion of the insulating film 95 on each end portion of the source wiring 
line in the vicinity of the gate electrode 93. A bridging portion 106 is 
provided which is composed of an oxide transparent conductive material and 
connects and provides conduction between segmented portions of each source 
wiring line 94 via the contact holes 105. The source electrode 101 of the 
thin film transistor T 3 is connected to the bridging portion 106 in the vicinity 
of the respective thin film transistor. Note that a cross-sectional structure 
shown in Fig. 7(B) shows a cross-sectional structure along the line Aq-A^ in 
Fig. 7(C). 

[0038] Furthermore, two linear electrodes (second pixel electrodes) 96B are 
formed parallel to the linear electrode 96A in a position that sandwiches the 
linear electrode 96A. The linear electrodes 96B are connected at a base end 
portion 96C and formed in a planar three-sided square shape, as shown in 
Fig. 7(C). On portions of the base end portion 96C in the vicinity of the gate 
wiring line 94, connecting portions 96D having a projection shape are formed. 
In addition, in a region surrounded by the gate wiring line 93 and the source 
wiring line 94, shown in Fig. 7(C), the linear electrodes 96A and 96B are 
formed, and other regions adjacent to this region also have their respective 
linear electrodes 96A and 96B formed therein. The adjacent left and right 
connecting portions 96D on the base end portion 96C are connected to each 
other by a conductive connecting portion 108 composed of an oxide 
transparent conductive material, as will be described below. Specifically, a 
contact hole 107 is formed in a portion of the insulating film 95 on each of the 
connecting portions 96D. The conductive connecting portion 108 connected 
to the connecting portions 96D via the contact holes 107 is provided so as to 
cross over the source wiring line 94 and connected to each base end portion 
96C. Note that in the liquid crystal display device C shown in Fig. 7(C), a 
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black mask, color filters, and the like to be formed on the other substrate 90 
are omitted and only the substrate 90 is illustrated. 

[0039] A transistor array substrate 97 having the above-described structure 
is fabricated as follows. First, as shown in Fig. 6(A), on a substrate 91, a 
conductive film composed of a conductive metal material and having a 
foundation of Al and a surface layer of Cr, Mo, or the like is formed, and then 
patterning is carried out in a manner such that a resist is applied and a 
pattern is exposed, and then after removing unwanted portions by etching, 
the resist is stripped, thereby forming a gate wiring line 93, a source wiring 
line 94, and linear electrodes 96B and 96B, whose cross-sectional structure 
and plane structure are shown in Figs. 6(A) and 6(B), respectively. Note 
that the cross-sectional structure shown in Fig. 6(A) shows a cross section 
along the line A„-A 12 in Fig. 6(B). Also note that the number of the gate 
wiring lines 93 to be formed and the number of the source wiring fines 94 to 
be formed are determined in accordance with the size of the screen of the 
liquid crystal display device to be fabricated. Though, in Fig. 6(B), only one 
each of the gate and source wiring fines are illustrated, in practice, a 
plurality of the gate wiring fines 93 and a plurality of the source wiring fines 
94 are placed side by side in a fine, in the up-down direction and the left- 
right direction in Fig. 6(B), respectively. Further note that in the above- 
described patterning, the source wiring lines 94 are formed in the direction 
orthogonal to the gate wiring lines 93, and here end portions 94a of the 
source wiring fines 94 are arranged in a position very little away from the 
gate wiring lines 93 so as not to cause a short circuit between the source 
wiring hnes 94 and the gate wiring lines 93. Consequently, the source 
wiring lines 94 are formed in the direction orthogonal to the gate wiring fines 
93 and in a segmented and discontinuous manner so as not to contact with 
the gate wiring fines 93. 

[0040] Next, on the substrate 91, an insulating film 95 is deposited which is 
composed of an insulating material such as SiN x and covers the surface of the 
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substrate 91, the gate wiring line 93, the source wiring line 94, and the 
linear electrodes 96B. Further, on the insulating film, an a-Si 
semiconductor active film preliminary layer and an a-Si n + preliminary layer 
are stacked on top of each other. Then, as is the case described above, 
patterning is carried out using a mask so as to form a semiconductor active 
film 98 and an a-Si n + layer 99 in the form of an island, shown in Figs. 6(A) 
and 6(B), in a position where a thin film transistor in the vicinity of the 
source wiring line 94 is to be formed. Subsequently, on the n + layer 99, a 
thin film composed of Mo, Ta, W, or the like is formed and subjected to heat 
treatment, thereby forming a silicide preliminary layer 110, as shown in Fig. 
6(C). Thereafter, the same treatment is provided as was done in the 
foregoing first example so as to selectively remove the thin film composed of 
Mo, Ta, W, or the like without the use of a resist. In addition, as is the case 
described above, patterning is carried out using a mask, thereby forming a 
contact hole 105 in a portion of the insulating film 95 on each end portion 94a 
of the source wiring line 94 in the vicinity of the gate wiring line 93 and also 
forming a contact hole 107 in a portion of the insulating film 95 on a 
connecting portion 96D of the linear electrode 96B. 

[0041] Then, a transparent conductive layer 109 composed of an oxide 
transparent conductive material such as ITO is formed so as to cover the 
insulating film 95, the silicide preliminary layer 110, and the like. 
Subsequently, as is the case described above, patterning is carried out using 
a mask so as to remove a part of the n + layer 99, the silicide preliminary 
layer 110, and a part of the transparent conductive layer, formed in the 
upper central part of the semiconductor active film 98, thereby forming a 
drain electrode 100 and a source electrode 101 which sandwich the 
semiconductor active film 98 from the both sides and face to each other. At 
the same time, unwanted portions of the transparent conductive layer are 
removed, thereby forming a linear electrode 96A, as shown in Figs. 7(B) and 
7(C), in a region surrounded by the gate wiring fine 93 and the source wiring 
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line 94, and at this point the drain electrode 100 is connected to the linear 
electrode 96A, a bridging portion 106 is formed so as to connect the end 
portions 94a of the source wiring line 94, and the bridging portion 106 is 
connected to the source electrode 101. Further, a conductive connecting 
portion 108 for connecting the adjacent connecting portions 96D of the linear 
electrodes 96B is formed so as to cross over the source wiring line 94. In 
this manner, a thin film transistor array substrate 97 having a structure 
shown in Figs. 7(B) and 7(C) can be obtained. 

[0042] When such fabrication steps as to be described above are employed, 
the thin film transistor array substrate 27 can be fabricated by carrying out 
patterning with the use of four masks throughout the steps. Thus, as is the 
case with the foregoing first example, the number of masks required can be 
reduced to a level less than that in conventional methods having required 6- 
7 masks. Moreover, a reduction in the number of patterning steps makes it 
possible to simplify the fabrication steps, improving fabrication yield. 
[0043] Now, the polarization direction of polarizers, the rubbing direction of 
alignment films, and the liquid crystal driving system for a liquid crystal 
display device C having a structure shown in Figs. 7(B) and 7(C) are 
described. First, a conventional twisted-nematic mode (TN mode) active 
matrix type liquid crystal display device is described below. 
[0044] A conventional TN mode liquid crystal display device of this type is 
configured such that two glass substrates, each provided with a polarizer, a 
transparent electrode, and an alignment film, are arranged in opposition to 
each other with a gap therebetween so that the alignment directions of the 
alignment films differ by 90°, and between the substrates nematic liquid 
crystals are provided so as to be arranged with a 90° twist. 
[0045] In recent years, however, TN mode liquid crystal display devices of 
this type have presented a problem in their viewing angle dependence. The 
structure that can overcome this problem is a liquid crystal display device C, 
shown in Fig. 7(B), employing linear electrodes 96A and 96B. The 
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alignment direction of alignment films, the orientation of liquid crystal 
molecules 92 A composing a liquid crystal 92, and the like in the liquid 
crystal display device C having the above-described configuration are 
collectively shown in Figs. 8 and 9. The liquid crystal display device C has a 
configuration such that only a lower substrate 91 shown in Fig. 7(B) has two 
types of linear electrodes 96A and 96B having differing polarities provided 
thereon so as to be spaced apart from each other and an upper substrate 90 
has no electrodes provided thereon, but not such that each of the upper and 
lower substrates sandwiching a liquid crystal has an electrode for driving the 
liquid crystal provided thereon. In this device, the liquid crystal molecules 
92A can be oriented along the direction of an electric field generated between 
the linear electrodes 96A and 96B by application of a voltage. Fig. 8 shows 
a connection relationship among the linear electrodes 96A and 96B, a thin 
film transistor T 3 serving as a switching element, and a power source 119. 
In addition, as shown in Fig. 9(A), an alignment film is formed on a surface of 
an upper substrate 90 on the liquid crystal side and provided with an 
alignment treatment so that liquid crystal molecules 92A are aligned in 0 
direction, and another alignment film is formed on a surface of a lower 
substrate 91 on the liquid crystal side and provided with an alignment 
treatment so that the liquid crystal molecules 92A are aligned in y 
direction parallel to the j8 direction. Then, on the outer surface of each of 
the substrates 90 and 91, a polarizer similar to that employed in a 
conventional general configuration is disposed. 

[0046] According to the above-mentioned configuration, when a voltage is not 
applied between the linear electrodes 96 A and 96B, the liquid crystal 
molecules 92A6 are uniformly and homogeneously aligned in the same 
direction, as shown in Fig. 9(A). A light ray which has passed through the 
lower substrate 91 under such conditions is polarized in a direction by the 
polarizer, and transmits through a layer of the liquid crystal molecules 92A, 
and then reaches the polarizer with the ft direction which is different from 
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that of the upper substrate 90. Thus, the light ray is blocked by the 
polarizer and therefore does not transmit through the liquid crystal display 
device. As a result, the liquid crystal display device goes into a dark state 
(normally black mode). 

When a voltage is applied between the linear electrodes 96 A and 96B, the 
closer the liquid crystal molecules 92 A are to the lower substrate 91, the 
more likely their alignment directions are to be shifted to a direction 
perpendicular to the longitudinal direction of the linear electrodes 96A and 
96B. That is to say, electric flux lines are generated in a direction 
perpendicular to the longitudinal direction of the linear electrodes 96A and 
96B, and as a result, the alignment direction of the liquid crystal molecules 
92A having been aligned in the longitudinal direction of the T direction by 
the alignment film formed on the lower substrate 91, is shifted to the or 
direction perpendicular to the T direction by a control power of an electric 
field which is stronger than that of the alignment film. Hence, when a 
voltage is applied between the linear electrodes 96A and 96B, a 90° twisted 
alignment is obtained, as shown in Fig. 9(B). Under such conditions, the 
polarization direction of a polarized light ray having been transmitted 
through the lower substrate 91 and polarized in the a direction is shifted 
by the twisted liquid crystal molecules 92A, which in turn allows the light 
ray to be transmitted through the upper substrate 90 having provided 
thereon the polarizer with the 0 direction which is different from the a 
direction. As a result, the liquid crystal display device goes into a bright 
state. Here, even when transmitted light rays from different directions as 
shown in Fig. 9(C) enter the liquid crystal molecules 92A in a state shown in 
Fig. 9(A), the refractive indices n/ and n 2 ' are made to be the same by the 
angles of the transmitted light rays, and thus the viewing angle dependence 
becomes less likely to be brought about. Note that, as shown in Fig. 9(B), 
although the liquid crystal molecules 92A immediately above the linear 
electrodes 96A and 96B rise along the electric flux lines, this state is a bright 
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state and because the risen liquid crystal molecules 92A function to allow a 
transmitted light ray to pass through, the display state is not adversely 
affected. 

[0047] Figs. 10(A)-10(D) and 11(A)-11(C) are for describing the fabrication 
method of a liquid crystal display device of a fourth example according to the 
present invention. The liquid crystal display device of the present example 
is basically configured, as shown in Figs. 11(B) and 11(C), such that a liquid 
crystal 132 is sandwiched between opposing transparent substrates 130 and 
131, and on the substrate 131 a gate wiring line 133 and a source wiring line 

134 are provided so as to intersect with each other via an insulating film 135. 
Further, at the vicinity of each intersected portion, a thin film transistor T 4 
and linear electrodes 136A and 136B are provided. In this manner, a thin 
film transistor array substrate 137 is configured. As is the case with the 
liquid crystal display device C illustrated in Fig. 7(B) or 7(C), the device is a 
liquid crystal display device D such that light transmission conditions are 
switched by applying or not applying an electric field to the liquid crystal 
132. 

[00481 As shown in Figs. 11(B) and 11(C), in the liquid crystal display device 
D of the fourth example, the source wiring line 134 segmented so as not to 
contact with the gate wiring line 133 is formed discontinuously in the 
direction orthogonal to the gate wiring line 133, within the insulating film 

135 on the substrate 131. On a portion of the gate wiring line 133 in the 
vicinity of the approaching portion of the gate wiring line 133 and the source 
wiring line 134, the thin film transistor T 4 is formed. Note that a cross- 
sectional structure shown in Fig. 1 1(B) shows a cross section along the line 
A 13 -A 14 in Fig. 11(C). The gate wiring line 133 has a two-layered structure 
made up of a base conductive layer 133A composed of a high-conductivity 
metal such as Al and a sub -conductive layer 133B formed on the base 
conductive layer and composed of a metal material for wiring lines such as 
Cr or Mo. Likewise, the source wiring line 134 has a two-layered structure 
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made up of a base conductive layer 134A composed of a high-conductivity 
metal such as Al and a sub-conductive layer 134B formed on the base 
conductive layer and composed of a material for wiring lines such as Cr or 
Mo. 

[0049] The thin film transistor T 4 is such that a semiconductor base portion 
145 is provided with semiconductor portions 143 and 144, serving as n + 
layers on the left and right sides, sandwiching the semiconductor base 
portion. On the semiconductor base portion 145 a gate electrode 147 is 
formed via an insulating film 146, and on each of the semiconductor portions 
143 and 144 a suicide layer 148 is formed. A channel portion 149 is formed 
at a portion above the semiconductor base portion 145 and sandwiched 
between the semiconductor portions 143 and 144. Next, a contact hole 150 
is formed in the insulating film 145 on each silicide layer 148. A drain 
electrode 160 and a source electrode 161, each composed of an oxide 
transparent conductive material such as ITO, are provided so as to contact 
with their respective silicide layers 148 via the contact holes 150. A linear 
electrode 136A composed of an oxide transparent conductive material and 
provided in a region surrounded by the gate wiring line 133 and the source 
wiring line 134 is connected to the drain electrode 160, and the source wiring 
line 134 is connected to the source electrode 161. 

[0050] Furthermore, a contact hole 171 is formed in a portion of the 
insulating film 135 on each end portion 134a of the segmented source wiring 
line 134 in the vicinity of the gate wiring line 133. The segmented source 
wiring line 134 is allowed to have conduction by bridging portions 172 
composed of an oxide transparent conductive material and provided via the 
contact holes 171. In addition, the linear electrode 136A provided in a 
region surrounded by the gate wiring line 133 and the source wiring line 134 
is arranged, in the present example, parallel to the gate wiring line 133. 
Furthermore, on either side of the linear electrode 136 A in the width 
direction, a pair of linear electrodes 136B and 136B are formed parallel to 
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the linear electrode 136A so as to sandwich the linear electrode 136A. The 
linear electrodes 136B are integrated at a base end portion 136C, and an end 
portion of one of the linear electrodes 136B extends to the vicinity of the 
source wiring line 134. Likewise, an end portion of a linear electrode 136B 
in another region adjacent to the region having provided therein the linear 
electrodes 136B surrounded by the source wiring line 134 and the gate 
wiring line 133 extends to the vicinity of the source wiring line 134. The 
end portions of the linear electrodes 136B sandwiching the source wiring line 
134 and located on either side of the source wiring line 134 are connected to 
each other by a conductive connecting portion 174 provided across the source 
wiring line 134, via the contact holes 173 formed in the portions of the 
insulating film 135 on the end portions. 

[0051] A thin film transistor T 4 having the above-described configuration is 
formed so as to include a portion of the gate wiring fine 133 in the vicinity of 
the intersected portion of the gate wiring line 133 and the source wiring line 
134 so that part of the gate wiring line 133 also serves as the gate electrode 
147, and the switching of the thin film transistor T 4 is conducted by the gate 
electrode 147. 

[0052] A transistor array substrate 137 having the above-described structure 
is fabricated as follows. First, on a substrate 131, a thin film composed of 
amorphous silicon hydride (a-Si:H) is formed, and then patterning is carried 
out in a manner such that a resist is applied over the thin film and a pattern 
is exposed, and then after removing unwanted portions by etching, the resist 
is stripped, thereby forming an island-shaped semiconductor preliminary 
film 180, whose cross-sectional structure is shown in Fig. 10(A). Note that 
the semiconductor preliminary film 180 is formed on the substrate 131 at a 
location where a targeted semiconductor portion of a thin film transistor is to 
be formed. Next, as shown in Fig. 10(B), an insulating film 184 composed of 
SiN x or the like is formed so as to cover the semiconductor preliminary film 
180 and the substrate 131. Further, on the insulating film, a base 
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conductive film 186 composed of a high-conductivity material such as AL and 
a sub-conductive film 187 composed of a wiring line material such as Cr or 
Mo are formed. Subsequently, the insulating film 184, the base conductive 
film 186, and the sub-conductive film 187 are patterned to form a gate wiring 
line 133 and a source wiring line 134, whose cross-sectional structure and 
plane structure are shown in Figs. 10(C) and 10(D), respectively. The gate 
wiring line 133 on the semiconductor preliminary film 180 serves as a gate 
electrode 147. Note that upon the above-described patterning, each of the 
gate wiring line 133 and the source wiring line 134 is provided on the 
substrate 131 or on the semiconductor preliminary film 180, via the 
patterned insulating film 189. Further note that each of the gate wiring 
line 133 and the source wiring line 134 to be formed here has a two-layered 
structure, and the required number of the gate and source wiring lines are 
formed in accordance with the size of the screen of the liquid crystal display 
device to be fabricated. Though, in Fig. 10(D), only one each of the gate and 
source wiring lines are illustrated, in practice, a plurality of the gate wiring 
lines 133 and a plurality of the source wiring lines 134 are placed side by side 
in a line, in the up-down direction and the left-right direction in Fig. 10(D), 
respectively. Note that the cross-sectional structure shown in Fig. 10(C) 
shows a cross section along the line A 15 -A 16 in Fig. 10(D). In the above- 
described patterning, the source wiring lines 134 are formed in the direction 
orthogonal to the gate wiring lines 133, and here end portions 134a of the 
source wiring lines 134 are arranged in a position very little away from the 
gate wiring lines 133 so as not to cause a short circuit between the source 
wiring lines 134 and the gate wiring lines 133. Consequently, the source 
wiring lines 134 are formed in the direction orthogonal to the gate wiring 
lines 133 and in a segmented and discontinuous manner so as not to contact 
with the gate wiring lines 133. 

[0053] Next, the semiconductor preliminary film 180 is doped with ions, 
using, as a mask, the gate electrode 147 and the insulating film 189 provided 
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below the gate electrode, so as to form an n + layer, and a semiconductor base 
portion 145 sandwiched between semiconductor portions 143 and 144 is 
formed. Thereafter, on the semiconductor portions 143 and 144, a thin film 
of Mo, Ta, W, or the like, for forming a suicide layer is formed and heat 
treated, followed by element diffusion between the semiconductor portions 
143 and 144, thereby forming, on the semiconductor portions 143 and 144, 
suicide layers 148 and 148, respectively, as shown in Fig. 11(A). Then, as is 
the case with the foregoing first example, a portion of the metal thin film 
composed of Mo, Ta, W, or the like that is not silicided is selectively removed 
without using a resist. Subsequently, over these films, an insulating film 
135 composed of SiN x or the like is covered. Further, as is the case 
described above, pattering is carried out using a mask so as to form a contact 
hole 150 in a portion of the insulating film 135 on the silicide layer 148 and 
to form a contact hole 171 in a portion of the insulating film 135 on each end 
portion 134a of the source wiring line 134 in the vicinity of the gate wiring 
fine 133. 

[0054] Then, a transparent conductive layer composed of an oxide 
transparent conductive material such as ITO is formed on these films and 
patterned to form a linear electrode 136A between linear electrodes 136B 
and 136B in a region surrounded by the source wiring fine 134 and the gate 
wiring fine 133. Then, a bridging portion 172 is formed on the insulating 
film 135 on the end portions 134a of the source wiring line 134 so as to 
connect the end portions 134a via the contact holes 171 and 171. The 
bridging portion 172 and the sihcide layer 148 on the semiconductor portion 
143 are connected to each other via the contact hole 150 so as to form a 
source electrode 161 composed of an oxide transparent conductive material. 
The sihcide layer 148 on the semiconductor portion 144 and the linear 
electrode 136A are connected to each other so as to form a drain electrode 
160 composed of an oxide transparent conductive material. Further, a 
conductive connecting portion 174 for connecting together connecting 
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portions of adjacent linear electrodes 136B is formed across the source wiring 
line 134, thereby connecting together the linear electrodes 136B provided in 
adjacent regions. In this manner, a thin film transistor array substrate 137 
having a structure shown in Figs. 11(B) and 11(C) can be obtained. 
[0055] When such fabrication steps as to be described above are employed, 
the thin film transistor array substrate 57 can be fabricated by carrying out 
patterning with the use of four masks throughout the steps. Thus, as is the 
case with the foregoing first example, the number of masks required can be 
reduced to a level less than that in conventional methods having required 6- 
7 masks. Moreover, a reduction in the number of patterning steps makes it 
possible to simplify the fabrication steps, improving fabrication yield. 
Furthermore, in a liquid crystal display device D having a structure of the 
present example, as is the case with the foregoing third example, it is 
possible to obtain high-grade display conditions with less viewing angle 
dependence, by using the linear electrodes 136A and 136B. 
[0056] In the meantime, in the structure described above, two linear 
electrodes and one linear electrode are made to be an electrode pair having 
differing polarities; however, it is, of course, possible to provide three or more 
linear electrodes such that each makes an electrode pair. In addition, not 
only the source wiring lines but also the gate wiring lines can be formed in a 
segmented manner. That is, in the case where the gate wiring lines are 
formed in a segmented manner, the source wiring lines are formed in a 
continuous manner but not in a segmented manner, and the gate wiring 
lines are formed in a discontinuous and segmented manner so as not to 
contact with the source wiring lines. Contact holes are formed in an 
insulating film formed on the gate wiring lines. By forming bridging 
portions on the insulating film via the contact holes, the segmented gate 
wiring line can be made into one continuous fine. The present invention 
can also employ such a structure. 
[0057] 
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[EFFECTS OF THE INVENTION] According to the present invention as 
described above, either the source wiring line or the gate wiring line is 
formed in a segmented manner, either the source wiring line or the gate 
wiring line is allowed to have conduction by bridging portions composed of a 
conductive material, and pixel portions are formed using the same 
conductive material as the bridging portions. Therefore, the bridging 
portions can be formed simultaneously in the film formation and patterning 
processes for forming the pixel portions, making it possible to simplify steps 
and to reduce the number of masks used in patterning to a level less than 
that in conventional methods, which in turn minimizes the number of masks 
required. As a consequence, advantageous effects such as a simplification 
of steps and an improvement in yield can be obtained. In addition, even in a 
configuration that employs a combination of the first and second pixel 
electrodes for the pixel portion, the configuration is such that either the 
source wiring line or the gate wiring line is formed in a segmented manner, 
either the source wiring line or the gate wiring line is allowed to have 
conduction by bridging portions composed of a conductive material, and the 
first pixel electrodes are formed simultaneously with the bridging portions, 
using the same conductive material. Thus, the bridging portions can be 
formed simultaneously in the film formation and patterning processes for 
forming the first pixel electrodes, making it possible to simplify steps and to 
reduce the number of masks used in patterning to a level less than that in 
conventional methods, which in turn minimizes the number of masks 
required. As a consequence, advantageous effects such as a simplification 
of steps and an improvement in yield can be obtained. 

[0058] When a drain electrode of a thin film transistor that electrically turns 
on and off a pixel electrode is formed integrally with the pixel electrode, or 
when a drain electrode of a thin film transistor that electrically turns on and 
off a first pixel electrode is formed integrally with the first pixel electrode, 
the pixel electrode and the drain electrode or the first pixel electrode and the 
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drain electrode can be simultaneously formed using the same conductive 
material, thereby obtaining advantageous effects such as a simplification of 
steps and an improvement in yield. In addition, when a source electrode of 
a thin film transistor that electrically turns on and off a pixel electrode is 
formed integrally with a bridging portion, the bridging portion and the 
source electrode can be formed simultaneously using the same conductive 
material, thereby obtaining advantageous effects such as a simplification of 
steps and an improvement in yield. 

[0059] Moreover, in a configuration in which either the source wiring line or 
the gate wiring line is formed in a segmented manner, bridging portions for 
connecting the segmented line and pixel electrodes are formed using the 
same conductive material, and further the pixel electrode is made up of the 
first and second pixel electrodes that cooperatively generate electrical 
potential, the bridging portions can be formed simultaneously in the film 
formation and patterning processes for forming the first or second pixel 
electrodes, making it possible to simplify steps and to reduce the number of 
masks used in patterning to a level less than that in conventional methods, 
which in turn minimizes the number of masks required. Thus, 
advantageous effects such as a simplification of steps and an improvement in 
yield can be obtained. 

[0060] By forming the surfaces of segmented gate wiring lines or segmented 
source wiring fines, using chromium or molybdenum, in a configuration in 
which an insulating film is formed on the surfaces of the wiring lines and 
holes are provided in the insulating film to connect the segmented gate 
wiring fines or the segmented source wiring fines by bridging portions, even 
if the bridging portions are formed of an oxide transparent conductive 
material, the possibility of increasing contact resistance resulting from 
oxidization of the connecting portions of the gate wiring lines or the source 
wiling lines is reduced, and the segmented gate wiring fines or the 
segmented source wiring fines are allowed to have good connecting 
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[DESCRIPTION OF THE DRAWINGS] 

[Fig. 1] Fig. 1(A) is a cross-sectional view showing a state in which a gate 
wiring line, a source wiring line, an insulating film, a semiconductor layer, 
and an n + layer are formed on a substrate, in a method of fabricating a liquid 
crystal display device of a first example according to the present invention, 
Fig 1(B) is a plan view showing a main portion of the state shown in Fig. 1, 
and Fig. 1(C) is a cross-sectional view showing a state in which a silicide 
layer is formed on the n + layer, in the fabrication method for the first 
example. 

[Fig. 2] Fig. 2(A) is a cross-sectional view showing a state in which a 
transparent conductive layer is formed on the insulating layer and the 
silicide layer, in the fabrication method for the first example, Fig. 2(B) is a 
cross-sectional view showing the liquid crystal display device of the first 
example according to the present invention, and Fig. 2(C) is a plan view 
showing a main portion of the liquid crystal display device of the first 
example shown in Fig. 1(B). 

[Fig. 3] Fig. 3 is a view showing an example of an equivalent circuit of the 
liquid crystal display device of the first example. 

[Fig. 4] Fig. 4(A) is a cross-sectional view showing a state in which a 
semiconductor preliminary film is formed on a substrate, in a method of 
fabricating a liquid crystal display device of a second example according to 
the present invention, Fig. 4(B) is a cross-sectional view showing a state in 
which a conductive layer having a two-layered structure is formed over the 
substrate and the semiconductor film, Fig. 4(C) is a cross-sectional view 
showing a state in which the conductive layer having a two-layered structure 
and an insulating film shown in Fig. 4(B) are patterned, and Fig. 4(D) is a 
plan view showing a main portion of the state shown in Fig. 4(C). 
[Fig. 5] Fig. 5(A) is a cross-sectional view showing a state in which a 
semiconductor portion and a semiconductor base portion are formed in the 
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semiconductor film, in the fabrication method for the second example, Fig. 
5(B) is a cross-sectional view showing the second example, and Fig. 5(C) is a 
plan view showing a main portion of the liquid crystal display device of the 
second example. 

[Fig. 6] Fig. 6(A) is a cross-sectional view showing a state in which various 
wiring lines, an insulating film, and a semiconductor film are formed on a 
substrate, in a method of fabricating a liquid crystal display device of a third 
example according to the present invention, Fig. 6(B) is a plan view showing 
a main portion of the state shown in Fig. 6(A), and Fig. 6(C) is a cross- 
sectional view showing a state in which a silicide layer is formed on the 
semiconductor film. 

[Fig. 7] Fig. 7(A) is a cross-sectional view showing a state in which a contact 
hole is formed in the insulating film and a transparent conductive layer is 
formed over the silicide layer, the insulating film, and the contact hole, in the 
fabrication method for the third example, Fig. 7(B) is a cross-sectional view 
showing the liquid crystal display device of the third example according to 
the present invention, and Fig. 7(C) is a plan view showing a main portion of 
the structure shown in Fig. 7(B). 

[Fig. 8] Fig. 8(A) is a view showing a relationship between linear electrodes, 
the alignment direction, and a power source, in the third example, and Fig. 
8(B) is a view showing the alignment conditions of liquid crystal molecules 
between the linear electrodes. 

[Fig. 9] Fig. 9(A) is a view showing the alignment conditions of liquid crystal 
molecules in a state in which an electric field is not applied, in a conventional 
liquid crystal display device structure that does not employ linear electrodes, 
Fig. 9(B) is a view showing the alignment conditions of liquid crystal 
molecules in a state in which an electric field is applied, and Fig. 9(C) is a 
view for describing the alignment conditions of liquid crystal molecules and 
the refractive index of transmitted light. 

[Fig. 10] Fig. 10(A) is a cross-sectional view showing a state in which a 
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semiconductor film is formed on a substrate, in a method of fabricating a 
liquid crystal display device of a fourth example according to the present 
invention, Fig. 10(B) is a cross-sectional view showing a state in which a 
conductive layer having a two-layered structure is formed over the substrate 
and the semiconductor film, Fig. 10(C) is a cross-sectional view showing a 
state in which the two-layered conductive layer and an insulating film are 
patterned, and Fig. 10(D) is a plan view showing a main portion of the state 
shown in the figure. 

[Fig. 11] Fig. 11(A) is a cross-sectional view showing a state in which a 
semiconductor portion, a semiconductor base portion, and a silicide layer are 
formed in the semiconductor film, in the fabrication method for the fourth 
example, Fig. 11(B) is a cross-sectional view showing the liquid crystal 
display device of the fourth example according to the present example, and 
Fig. 1 1(C) is a plan view showing a main portion of the liquid crystal display 
device of the fourth example. 

[Fig. 12] Fig. 12 is a plan view showing a structural example of a 
conventional thin film transistor array substrate. 

[Fig. 13] Fig. 13 is a cross-sectional view showing a structural example of a 
conventional thin film transistor array substrate. 

[Fig. 14] Fig. 14 shows an example of a conventional connection circuit 
diagram. 
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Thin film transistor array substrate 27, 57, 97, 137 

Semiconductor active film 28, 98 

Drain electrode 30, 60, 100, 160 

Source electrode 31, 61, 101, 161 

Contact hole 35, 81, 105, 107, 171, 173 

Bridging portion 36,72,106,172 

n + layer 29, 99 

Silicide layer 33, 103 

Contact layer 34, 104 

Semiconductor prehminary film 75, 180 

Conductive connecting portion 108, 173 

[Fig. 3] 

Signal supplying circuit 
Scanning circuit 



[Fig. 9] 

Voltage off (dark state) 
Voltage on (bright state) 
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h 7 >i>* *£©Sa*7i*8B©!«K*SW£-r S. 
[0014] 50 
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«©v-^B»i*»v h *xt*ttJ&f£i*ft. mflB-7-*- 

v&mtv -xwsmt vmztiz &wmcmmmmf& 

##»rLfcJ£U:ffM;*ft. SflBaKOfcy- hEK*fc 
« V - x EMM WtcSafc-r -5 *gif&g|S i MiBBStSfS 

£®(&-r ■sa*nffi <t *^-©3sa*t*4rigB$^gE3 n 
/cci*#a!tt-r-2,fe©-c*-s„ c©j;^^^i-rs 
cifCctD. mmw&tmmu* 1 oojsaRxsi^* 
-^■>y«iSTlBi^F«:^-c#s©t?^vx^tSd»* 

[0015] S/c. **BJ{CiS»2©8*i^©«I 

*>K. -*©S&h{cS8»©y- hB«ia*©v-^ 
IS^i^v h U ^X^K^fiRStl. buIB-7-*— FBB«i V 
-XHB«£fK£ft£#««(CW^:^J&SttT& 

0. Kr^iasRSPj&s. ^T{c»we»n*:S8»©sii©B« 
i . c n *=>m 1 (Dmmnm t myx.fr-o&tb 1 ©a 
ants tc*f £ l- r c n e. i itte^M 
■rs <t^» 1 ©iasmsi j^atc^w/^ 2 ©hss® 

tfthte*). IWBy-hK«liy-^S«4©*lfe»«: 
*jW -ShuIB-7-*- h EiS* fc»V - XSS©l,>f * 
Wit/WKMSn, mrlB7>»fUfcy- hEMlS/c 

zffifc-rzm 1 ©BB3(ttWi4*ii3i-©awt*»-cra^» 

(SSn/cfc©^^^. C©J:5&1#tK<t-r£C£K<t 

0. mi ©a»iig<t^2 ©®^^ffi*«*s«ss«:*$ 
i»r 9 1 ©a*«ffii^gi5* 1 oofijatLst/t 
^-->^ma-cisi^cf^-c*^,©-c. 

[0016] ^fc. *iBWK:*j«,»r. wriBHJgmffi^m 

rxfi©fflBS{b^Jl^r#^ 0 *fc. ^6wcc*5c»r. 
striB^ 1 ©aspsmffi^mtifityc * y -r 
v^z^mmrz Fw>iii i?ib^ 1 (Dmmmm t 

^ >ms* 4> 1 o©fiSMxs<t ^ f ^*S0:fflr-i5]ii# 
»c»jsRr*s©-rj2*v^*isc»*ii>3Qc< trig©® 
Bfrfb^SI^-c^s. 

[0017] jfclBWfcteOT. filBa^e^SmBvk: 



tmwkmtit-ttmicMtiiz nrst £®j££ -r & c £ 
fc-c#&. ctitcto, a^me, as 1 cdsj 

mmmt. «mmv£> Fu^wrcaw/cv-awi 

[0018] ^K, m l ©S^^fiStcfci-^-CBfrfBiii** 

6Sf 1 OB3R««i Wt«C3&»o«SI 1 ©ffl*S«(C>Ptl£; 
L/rcti6*ft6«fitttl^l/X:«fi[*jft*f*J:5jpl 

©Hi*mffi <t ^sccswfc* 2 ©pats® £ *> e> & s *> 

©-Cfc&U., C©<fc5&3iri©«ffi£5li2©S»£j:9 
[0019111 ©«#flJj£K::teut\ mrlB55-W b/c-y 

wmnunfrii&f&zti-ctez&o-cbm^ 31 2 ©a 
^mmcte^x, mztmbtcif- t-mm.£tci*v-x 
iB^©*®^//pASfc«*'jy'7 r >A>e.^fiS$n. m 
mffifa^tmmm 1 <Dmmmm£&mimmm£mttm 

#>6^ii£3 tiXteZbox-hM^* ztih<r>i>v^t.tc 30 
[0 020] 

fflfcSMBf*. IH10 (A) ~fg20 (C) B*?H8K: 
-?2>Ji&.%mW$~Ztclsb<Di><DX. C©#|©fflif-7> 40 

(b) £02 (o «c^TJ: j 5ic^-r^,aHa©as2 

0. 2 HHCCftil2 2#SEI9:3*VCt8fi£3*l. -*©* 
«2 l±(cy- hIB*S2 3 £y-Xl2*g2 4*«iK2 

MSP^©ia«K -ens n f--7>yx*i\£ mm%n 

S«2 7#518fi!i3*iTl,vt\ SI 2&6U«01 3f|S 
H^L/cfie*©?g^^g<b|i]«K^2 2 K*#?*EP 
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zmtrMmtsnx^z. 

[0021302 (B) £02 (C) K^-ri-MCC© 
m 1 ©W© jRfl«^*iB A IC*oTB, — * ©a« 2 1 
±Ky- HB82 3 £|5j-¥®±&cy- hiQK2 3 £1l 

3 £y-^B»2 4©ssfiap»©ifi»©y- ne«2 3 

±{C#*fttg«j|R >Hg 3 0 £ y - XII 

3 iT»A-c&5iih7>yxji T^immsnx^ 

4. *^»«6tt)K2 8tt. COWTtta-S i #>61*>& 

3ft> Fu-f^siaoM^v-xtiaii^ift 

t^SblK2 8£©3>^^ f-g|5^(C«. n'Oa-SiW 
&&J&gRa>£ *M«3 2£->';iM KJ13 3£f»lgL 

tr&sa;^* m3 4 s ttr us. frta^uif 

-f K13 3«Mo, Ta, W^©^> K«teS7c3R© 
St£¥^<*fi£»l)g2 8_hfCfi£MLr*6^aLrx;^ 

itttiffor^jdEStiytfeior**. &*>\ 02 (b) 

(CStMMB, 02 (C) (DA 3 -A,mOQ*>mM 
[0 02 2] -e-l/T. B3§B?fJ8ih-5>^;*#T 1 © h'U 

-o«®3 0 # jtHji2Siitm#> % j&fc ztix mwwmm 
mze^msti. t«ia»)Sh7>^x^T 1 ©y-x 

lay- Miffi2 3©ia^©y-xiB^#ssi5±©^)« 

©3>^^ h-Js-JU3 5*/M>T^»f3n-CU-5#y- 

2 4 =&a*s u taia 3 # -&Ei{b«taqs wtm^ 

,OV-Xti3 l3&i#<?©«Mh7>^X^a^©^i 
*&SP3 6(CfiS^3tl-CUS. &*>\ 05CC^-TS?S^ 
S^lAKfcUttt, ffefflj©*« 2 0 (CJfcfiS 3 tl S n * 

S«2 0©*^IBKUr*-5>c 13(C. C©^1© 

jRaa^K«A©5HB@K*^-r3W. 0 3 icm? <fc ^ 
tc, 3 tifcfflR© y - X$ZM 2 4 *S^t©^$Sg|5 3 
6 CC «£ ») 3 ■t*/cttai© V-XBB2 4«tffiRRtt6 

n, -eti6©y-xia®2 4K>PiL-cvi-';i'xwc6e 

g3nfc^-hgE«2 3i*5iW6htl^„ CCt§ 
V-XES2 4 ^ft-^e^lHlfg 3 7K, #y-hK«2 

[0 02 3] «±©^© h -ra«2 7 

£im-f ^"T. 01 (A) K^fct^ic««2 

}i$-=.yif*ni,xm\ (A)(MMai 
(b> &immM*m?>?- vmmz 3 iv-xES2 
4&&m?z>. ccr-ff^-rsy-ne^2 3£y-x 
las 2 4 ssjg-r s « B B B ^m«g©«^Hffi©A 

# 3 «:-&t>-&r.iJ«3H6«^SStr *©t?. 01 ( b ) xit 
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T*|6ltC«tSt©y- hB3*82 3 01 ( B ) ©^6^ 
fc\ 0 1 (A) {C^-rWrffiflKStt. 01(B) ©A, -A 

cc. v-*i3K2 4*y--hBR2 3cc*toTfifii*j# 

CC»fiW4*t. V-*E«2 4©iSS|52 4a**'-M2 
^2 3K^a-h;Stf&t>J:5«C$''--hI2*l2 3 4»/h 

*2 4&y-hK«2 3iiiffifc#ftlfcy-heiB2 3 10 

[0 024] J&fc. S«2 l©*ffliy-HB»2 3i 
y-*B«2 4*«5 S i N.ftfOlUttmitCCKNSiK 
M2 5£S1£2 1±K:j3MU MK^©±(C, a-S i 
©¥gf*&&«JJS*«/14a-S i©n*?SI«)l*aJlbm) 

xie^ 2 4 ©ia$© h ^ > y x $ ^ts-r s ^ & 

g«C01 (A) £@1 (B) K5%-rT^9>KttO^* 
fl^JK2 8 4a-S i©nMB2 9*J&£Ta. ijtfc. 20 
n*»2 9_htcMo. Ta. W3*<=.&*«®&*J&JiS 

l. mNm-rzct-cisvy-j p«ii4 1*01 

Jf 4 1 4&6&*>r>;tefriB^fr&&£StM©gB#©# 
OttNBdttfe ***flit » -C j»R Stye $ 

>y*tf -jty- FBM2 3©ffi«©*V-^B»2 4 
©^a52 4a±©M#M2 5K-en-€ t tl?L h 

3 5*JKRSrS. 30 
[0 02 5] I T0fc£©Wb«^*«tm#> 

6&*29I*8SB4 2 *ffria,«5«fg2 5 pm 
II4 14S ) )j:^(CCn?>0±Ki2 (A)CC^-Tcfc 
^icMtS. fefcCC-C, I TO?;»MttBi 
jbf?HftC&-&©-e. =J>$*- h^-;U3 5©Ttc{4g 
-r-2.V-xge^2 4©*®*A l^JrOfe^fcUHt^C 

ib4 nnscc uyxh */8<,>fty < # > sf%ft->x:m 2 

( B ) (CijVr «fc 5 tC^atttt&MK 2 8 ©**gp±^© n 

*M2 9©-gpii";^-< PWM4 1 &jMPmM4 40 

2©-«l$*Hi*-r*CiK:J:»)> ¥i§<«£iilJi2 8 
©ffli9#>68^-C*t|nJTS F U -Y >H@3 0 4 V -Xl 

©3 i&emb, mmt.cmmmmm4 2(D^m^^m 
m&tiitmmtc&2 <b> 402 <o cc^-Tctsctiii 

JR^@2 6£JfcJj3cU PIBf«:C©ia*me2 6(C Fb-Y 
>H6 3 0 it, V-*K«2 4©»»2 4a* 

s^-r zffl®mwmm<Dffifa%i 3 6 * j&s t . c ©«ro 

gP3 6 4y-xti3 1 4^r-5C4«:j:»)> 02 

<B) 402 (o icm-rmmommb ? >yx$7u 50 
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^**2 7*#SC4*ir*-&. 
[0 026] LtcJ: *> UW£ffiS:&mtZ C 

4-C. ±I*lTvX££4ft$/BbT^2-->y£tT 

5 c t-vmm b 5>isx a tv jw&z 7 £gijs-r.5 c 
4#s-e#s©T\ ffl*±Mtc#si8&&iKU y-xi8 
^mbso'y- hS^-mt^©/c*©y * by yi*i£ii 

DOUfciLTfe, vx^%6~7fM>B4Ur^fc^* 
[0 02 7] H40 (A) fct,>Ufil5 0 (C) «##£BJ 

£fcat>©k©-e. c©fi»l©?gs*^lg(c*-5"C« > S 

*W«:W05 (B) 405 (C) (C7S-r<fc^i{C>PtfSj-rS 

211 ©as 50,51 nccjgfi 5 2 ifiimz tixmfS. 3 

ft. -*OlR5 l±K**-FEi53ty-xail5 

IMWK>ifittK:*ft-eft*It h 7 >i>X 5? T , 4 ®3Rgp 
(■SSS) 5 6#i§!tt6*lT«]«h5>yx*TU-f 
S« 5 7 3 ftT t, >T . 012 BHS b fcfjf*©* 

A&*3gS4H£<CilUI5 2 {CS|?4Efflwr-5^S*>© 

[OO28]05 (B) 405 (C) GC^TJ: 5 CCC© 
»2®«©ifca«S^||BBCC*ortt. -*©»S5 1 

±©iSfe*i«5 5rt(cy- na^5 3 4iB^-r*75fi»iccy 

- hffitB5 3 4Sa*Lttt»«fc 5«c»»f Sfttev-^BKl 
5 4*CF»ttWK:»JsR3ft. y- hiB^5 3 iV-Xffi 

^5 4 <DmiSMft<D%.m<D y- hge^5 3±(c«jih^ 

>^X^T t *5^)S3ftri,^„ H«IB©y-HB«5 3 
ttA 1 ^4©^mtt^W*4*^fe-S*g|5^S(15 3 
A 4 *©±K^$ ftfcC r, Mo ^©IB^ffl^H«if4 
^6&&aiaiSlf5 3B4A^^cS2««jt43ft. y 
-Xi£«5 4 felaI«IK:ft^£S^)||*>6feS»gB*SB 
5 4 A 4 *<0±tC»J5S3ftfcE«lfflt*«*>6 & 
B5 4B4^6^C^2fi«^4$ftri-^ <) 05 
(B) «C^-r»fffi#®Ei. 05 (C) ©A 7 -A s ^tC?S 

[0 02 9] f«IB©«Sh7>i?X^T J « 1 £*©n* 
JH4tt-5^a«*aJ6 3 . 6 4lC&£tiX¥m#mm 5 

jWRWfeft. ¥«»agP6 5±{c««i6 es^wy 

-h«flfi6 7**JB«3ft. *^f*g|56 3, 6 4i(C->y 
■fr-f KB 6 8*s*ft-eft»jaESft. *«*»g|56 5©± 
g[5-C*^E»gP6 3, 6 4(C«$ft/cgp^(C^ + *;Ug|56 

9^5R3ft-5«l:^«:!&->ri>.5. ^c. p 

■ 6 8±©«»jR5 5«Ctt, h*-;P8 0 

*^fiK3ft. C©3>^^F*-^8 0*MtITO 
ft £OiMfc«ai8*«*m«© F H >SS 6 0 4 y - 
X^ffi6 1 tfi&i/VVJ b'me 8 K|6*W4 .t^tcssw 
6ft, FU^>SS6 0(C«y- HEiS5 3 4y-XiB 



11 

XEif£5 4CC*Jt>ry- hgS^5 3fCi£l>g|5#©&SggB 
5 4a±©»»I5 5KB?L (=J>£ * h*-40 8 1 
#&*ffi*J&;?ttTt,>T, ctte>©3>£* h*-;i<8 l 
^Lr»t*6nfcll{l?B^*«tt^©«»f»7 2 
(Cj;o-r^»f$^/cV-X|e^5 4*J*jl3*iri»S. 
[0 03 0] «±©8f)&©?f h 5 >^ 2 T, tt. y 

-ne^5 3iy-xie^5 4©3^gp^ia^©y- h 10 
13^5 s^tfJc^ccjBBKsn-rt^T. y- ne$5 3 
©— y- h n® 6 7 **t*a s £ -5 {c»w 6 n . y- 

[0 03 1 ] JW±©^it©h7>^^TU-YS«5 7 
^>;3>(a-Si : H) *>6&S¥Hl#iH§l«£ffiJ 

*>>-iii-=.iszr*Mi,xmA (a) tc&twmm&Tjk-rr 20 

^7>K«©**ft*SHifli7 5^M-rS. C© 
¥3WW«lS7 5*»J^*tMltt. *S5 l±tC*Jl> 

f?z>®mt-?z>. <xic. 04 (b) {c^-ri^tc^ 

7 5 £»« 5 l£3I5ct5(£S i N,fc£*»<& 
&SlftlMl7 4«BlSU MJC^<D_htc. AlfOfli 
6 ft ■SSSP^mJi 7 6 £ C r , Mo «©EtStt 

»*» 6& sBftfltit 7 7 ^(c. mmm 1 

4 £ «gf5i»njK 7 6 £ mmmrn 7 7 st £ - - > y& is 

ITI4 (C) «C[$rBfii&£09 (D) Ct^Mfc**^ 30 
•ry- hi3«5 3 <ty-^B3^5 4 ^BSL, ¥m&m 
«JK7 5±©y-hB»5 3£y-MIffi6 7 £"«*-£,, 

a*. 04 (o ic^mmmmt. a 4 (d> cc^t- 

^tc*fc 0 . #y- F EJ£ 5 3 £ y - XEiH 5 4 £ 
-^>^nfc«iI7 44/MTSf5 
***«MI«7 5±«:|»r6tifctt«4tt4. ^CK. c 
C"C^fiR-r^y-hE«85 3£V-^ie^5 4B. ^tl 

©^cftSK^b-ttr^iSR^fiJiSn*©^. 04 (D) 40 
r«l*-ro<D*ie«LTO-5*^ HKSCCtt04 (D) 

©±T35riai(c««©y-naBi5 3 3*iia4 (d) ©££ 

^K««©V-*E«5 4*J&R3*lT«,>4. &*>\ 
WE©^*-->y©BWC» V-*EI*5 4*y-FE 

i£5 3«:>*L-cBfti^^«:^-r-5^ y-xE«5 4 
©«95 4a*y-H!»5 3CCJ/a-hS-tt«tt»J:9 
icy- FEJB5 3 i»/N1BIH**WfcfiaHcEIB3'»S 
©r. ♦S*W«:v--^EISl5 4%y-hE«5 3ieft 
tt*|fi!Ccy-hE»5 3i«ftfcUftl,>«t5«:»»rlyyt^ 
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[0 03 2] y-hSt67 £^©T#©i!&liK 

7 4&v**4t,T*i&fl^ilS7 5K^*>K-fcr> 
y&Jifcfr^rn'JgfcJ&ifcU #^ftgP6 3, 6 4CC 
#{* 6 5 * J&ST 4 £ £ {c . C ©f*(c 

*2g{*g|56 3. 6 4±&CMo. Ta, W^©^';^-/ F 

4 £ ©IfflK j£JRSt»[%tf o "C^aittSP 6 3. 641^ 
1/1MFJ16 8, 6 8*05 (A) (C^T «fc SJCJBJSfrr 

S5ie^l©^!l©fgS^JISA*MSTSI^ 
£|SI^CMo. Ta. W^©#M«MIH5^©**vx^ 

s i N,mipt>ts:2>mmm5 szwmb. wc. mfta£ 

H6 8±©,ffciiSi5 5&cn>£? F*-^8 0*Wt 
&££&Ccy- hge«53©ia§©Sy-XES540 
^SB5 4 a±©^MIS5 5CC-en^n?L (rj>£? 

-;t0 8 i *Bi$.-r?>. 

[0 033] ITOft £ ©BtfbgtiSlR&ttm 

6 ft £ SB^mJl * c ti £©±(c JfJ ffrr £ £ £ & cc . 
A*-->y«rtf-5T. v-XEI5 4iy-FB»5 
3tcH*ftfc««tcBjR**5 6*J&KU y-xiB^ 

5 4ratcn>^^ h*-;U8 1 . 8 1 ZftLXttib* 

ffl&fzm&w 7 2 *mm*z> tth^ c <om *ssp 7 

2£4^E#:SP6 3±©^yy-f FH6 8*n>^i7 
-jus 0 *^i/-rfia«s-&ra?8aw«H©v-^«« 

6 1 ¥^*g|56 4±©~>V^^ FS6 8 £H 
3SS«5 6*SiHS#raW#^Jl«©FU-Y>«@5 
8*3^Sr-5. Ctl(c±0, 05 (A) £05 (B) K 
^«®©fSKF^>^$TU-/*S5 7S:»4C£ 

[0 034] «±ISBJ b/c «fc 5 &Sj§I;ii£J*fflf & C 

3C£-C»*F7>y;**7UY*R5 7*«jB-rSe 
£*s-C^5©-C. BylB^l©M£lal^(Cvx^?r6~7 

SUWra 4 £ £ 4>{c. ^XS^^ft < t i> C 

£-CSB*Xg©ffiBg{b*ft U». Si^SS 0 *f^±? 
•a-.5.c£*5-e#^ <> Mtc. y-hB§5 3iy-^BB 

54%Cr, Mo^*>6(S-5>liJ^)15 4B£A 1 ^E*> 

6ft5*^WB5 4A*»611l*£L'Cl>4©r. 

5 5(C?L3>^^ h^-;U8 1 eMtSKO,^? 

Xv#H»t?^bSn«:< ^lij^mg 5 4 BO-WS 
{t$n4©^T*t3. V-XE«5 4©aMS**3tE"r 
4S3Wtt©«afi»«»5 4Att»ftStlJQ:(r»©T?. y 

4©B»18Bi%fi<»itSCi3Wr*4. 
[0 03 5] 06 (A) &t,>O07 (C) «*^(c^ 

s«aa^«a©»3 ©w*«us-s-**j**aiiiB-rs*: 
&©fc©r-. c©w©?g^^$|gtc*oTtt. 

(C{*07 (B) £07 (C) iC7F?£'>lCttfo? ZmW 
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©S«9 0. 9 2#8W$;?ftT#j£3n. 
— #©a«9 l±Ky-H3Sl9 3iV-^iS»9 4 364 
IW*9 5*^OT£3Mfl*tMR»6*i. HKJK^a^ 

©a^c^ti^nwM h 9 # t, ±mvmm9 6 
a. B*Jgs:W6nriSBih9>^x*ru-fa«97*s 
mastix^x. mi zzmtciktcmwbtcmiomg, 

eoiBiustKtt^ccttn b fc» Komtm ©0u©*> © 

tte±<mte l ), AK«S9 6A. 9 6BtcJ;f3^S 

A. 9 6 BfC<t^«^©|gtt^«CCO^-C«^Cf¥^-r 

[0 036] 07 (B) £07 (C) (C7jVr<fc 5 CCC© 
^3©0J©«Sg^^aC(C*-3f«v — ?j©««9 1 
±tcy- hfdS9 3 £P)-¥ffi±icy- hBS^9 3<bi[ 
STS*ia«:y-hBB»9 3i««Lttl»J:9K:»»r3 
4 ^i^|K:^$h, y- FES? 

9 3 £ V-XI3&9 4 <Dm&^<Di&moy- h Efll 9 

3±ic¥mtmwm 9 8 <& f w >me lootv-x 
m@io 1 -c^ftiii h 7 * t ,*sm3 

ftri>S. ft*. fiMftI9 8BC©^-C«a-S 
i*>6^3n. FU-f>«ttl 0 OfcitfV-XfSg 

10 1i*aW**B»li9 8 4©a>5fi»hai»{cB. n 
*©a-S i hJRl 0 2tl")1t'< 
FBI 0 3*SIBb-Ctc-&=J>*i'FJIl 0 4#/H£$ 

trcn*. fyt-/ fuo3bmo. t 

itciaw L- 1*> sautes L/ r jsatft *fr -5 r»«3 n 
fck©-r*£,, 

[0037]-eUt> Jjufe»Mh9>^*£T 3 ©Fb 

j>mm 1 0 o#w<k*aw**tm*>6»fiSstir« 

<B»aW*«»flt|'rv-XE«9 4 &¥frKK»6ft 
fcttttttfi ($10i9fWB) 9 6A«C«»3*l. fflt 
h 5 >S?* jr T 3 © V 1 0 1 tfgKttftSig&S 

*m*»6^«ssjh-ci»*. y-hs®9 3©ia^ 

©V-^E»#«»±©l»»il9 5Ct?l (3>5?d? 
-A.) 10 5*s^3tl, Ctl<6©n>*4» F*-;H 
0 5*^CT#WSftfc&V-;*i»9 4*a9&l/C# 

a^a WMifiMWMitm* e> <t sit 1 0 6 #wttt 

en> msiMlh9>i?X* T,©V-*S5&1 0 1*5 
-5. ft*. 07 (B) &C^T»rffi1fj&t;t07 (C) ©A 

[0038] ik. Mats (m2<Dmmmm 9 6 b 

«S«mS9 6 A*»EtJffi««:«««*9 BAiWK 
2#J&S3#l. -etl6*«ffiSP9 6c-ca^3n-c07 
(C) icmTJr^ic^pffia^KK^snr^-r. *S 

»9 6CK*Jl»rv-^E«9 4<WfiflSSB»{C^i^© 
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S^8i59 6 D*5^(S3nri>-5. gfc. 07 (C) iCnk 
?m*?- hBB«9 3 4y-^Efi9 4KH*ftfcflt* 
&Ci£tKSffi9 6 A> 9 6 B*9l$(S3nrC»S*^ C©® 

WKBWS^-sftoiBiaKfe-eti-etiiBttWsgeA. 9 
eB^wsnti,^, tticmmrzmm&s 6 c© 

w*«t«sHH©attraa*» i o 8-c«^snn»*. bp 

*i. SM8SB9 6 D±©«S»M9 5itt*&*:a>£f F# 
-Jl/10 7*5ff^$n. t*l6©a>£* h*-JH 0 
10 7 L T g$S3P 9 6 D K jg*g-T &2»{«gi|&SP 1 0 8 
*5> v-^E«9 4±*«WJ*J:5«:«W6nt:«ll«| 

SP9 ec^assnrt,^. ft*?. 07 (c) cc^r* 

^7»i'-7Xi' > *7-7^^ftttSSl-Clt9 0 
©#£iB*SL7t. 

[0 03 9] «±©fiti*©h9>^*£ TWS«9 7 
£S!!3*-r£{C«. ST. 06 (A) (C^-TJ: 5(C»g9 
l±tC. TflWA 1 T>3Ui#3C r , MofOilt^i 

ttttK®3raR«&j$i/. acn-cus?* F*ittf t/o-c 
tcuyx F*iHiii-r*^3f-->y*jfii/r06 (a) 

K«riBt*»*H6 (B) K¥ffl«JS**ry-hKli9 
3iy-XH9 4ii«if9 8B 1 9 6B4Mt 
-So &*5. 06 (A) (Cm-rWrlSflKil*. 0 6 (B) © 

ie^9 3£V-Xi2S9 4B. «jt-r4t*«a«^» 
g©@ici©^:lr$(c^-a-c^*^0^-r-S©'r. 0 
6 (B) rBl*ro<o*IBKO'CC»43&s. ^ggtCttH 
6(B) ©±T#fflKlWR©y- hee«[9 3 #H 6 
30 (B) ©^fi*[&J(ca^©V-^SB«9 4*!taStl 
£«, ft*J> MIB©>'^^-->^©^C. V-XBEii£9 4 

^iBi^9 4©ffiSi59 4 a£y- M93Ki/ a -F3 
■tt^c^J: 5{cy- HHIH9 3 £ait/jN|SIPS*&W)tfiS{C 
iBg$#-5©-C, *g*W«:V-^BB,«9 4%y- hiBi© 
9 3 <teft!5:^|Sj{cy-hffi^9 3iMl/^t,a^ 

[0 04 0] ^{C, *^9 l©^ffi<ty-H3S9 3i 
V-^iBB9 4 £i|g««ffi9 6 B£S"5 S i N,ft£-© 

40 mmmmom&mQ 5^s«9 i±cc^)sl. hk* 

©±{Ca-S i©¥«ftt£»J«i«»i£a-S i©n*» 

itf^t V -XEM 9 4 ©ifi«©3IM F7>^ ZZM 
R£-r-5^^f4g{C0 6 (A) iI6 (B) (C^t7-{7 
> F«©^«ft^lt6Jg9 8ia-Si 0n'19 9*M 
-T£„ ^(C. n'199±iCMo, Ta, W^6ftS 
«R*7&fiRU JIMMI-rSCir^y^-f FiSMBl 1 

0*06 (o icfnTjziicitm-rz. c<Di£. m&m 
KDWtmmicmmL. mo, Ta, wmfrhttzmm 

50 41/-^ h*JBlvric»WWK:Bj*r5. BMlBi 
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9 3©»»©*V-.XEtft9 4©iB»9 4 a±©*fciilR 
9 5K-?-tl-etl3>$^ h*-;H 0 5£07 (A) CC 

9 6 D±©lfeSiJK9 5(Cfc=i>*i> h*-;H 0 7£fl5 

[oo4i] &i»r. i Toar£©M{bftaw*«tjfi. 

*»6&*jMi*«IB 1 0 9 *B«iaife^^9 5i'>'Jt-f 
r¥*mftHR 9 8 ©**aU:#©n *H9 9 ct>— gfJi 

s/yiNf h*?n{ji® 1 1 o t mmmmmcD-^m^r^ 

C t icj: *) > ^3|tttgtt)gg 8 **©ffiW*»6i*/*/c*f- 
fSlf S F H 1 1 004 V-XSS 1 0 1 

U KB$«c^3HW©*g»#*|ift*T*e£K:«fc 
0. y-h6^9 3£V-*I^9 4teH*ft;fc«J$K: 
07 (B) £07 (C) fCmf J:-5CC^m®9 6A4 
JftSU |5jB$U:c©^tm®9 6 AJC KU-Omffil 0 

o*mmz*t. v-^s«9 4©ii»9 4a*sa«-r* 

<Sfi&g|51 0 6£7fcfiXU C©f§t&SPl 0 6&V-:*Sffi 20 
1 0 1 iJfeHIL. JgtC. Bffifr&mRm&Q 6 B©S^ 

SP9 6Di^L*^-r^»^SMgpi o 8£v-xge 

«0 4±*«W4J:5fc^RW-*C4-Cia7 (B) ii 

7 (O (c^-r«s©iSMh7>yx$ru^*«9 7 
[0042] in±mm ufc «fc *> tt«jsxa*»»-r* c 

<fc#-C #•*>©-?. Wmmi ©0(i|l)mcv^i7^6~7 

tfci^i: L-rc^se^^rfficcJt^-c vx ^©j&gtfcifc* 30 

[0 043] »t,>T07 (B) ii7 (C) K^-Tflfi* 

©jfc&*in£Sg C ©«3fc&©i@3fc]£|nJ £ IBft JS© 7 t* > 

©wtc— m&jte'yjzT-v F^vf-f 5»^*-f (tn 

•t- F) <DT?7--t 'Ji'XiMS^Stc-^^ 

[0044] C ©«©— flftfafc T N * - F ©«S^^ 40 

^«£»9itt^£KfaJ»*:Ri»Lfc2 8c©;tf 
5*^*S:t»©I2fail©Kfa2nfirt*9 0* Hfc£<fc5 

{cifflH**tfr>i*iniEaio. tomic*vf'o*«i 

-So 

[0 04 5] iC-S*^ C©S0TN*-FOS 
Si^Kftottt, *©1Wfttfc#ttrt*MII£fco 

a. 9 8B*m»-/fcH7 (b> &cm-r ?&fisi^gc -c 
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S2l^^l<i:^9 2 *fltoS-rS*ft»^-9 2 A<Dfo$m 

w. « B B B ^*tf±TMfi'j©a«(c-e-n-en^ B ^igttffl© 

«g*!9:tf-5©-C»tt< > 07 (B) ^-TT^©a« 
9 lffl|©#CtS&Sg©2S©i|Stfii«9 6 A-. 9 6 
B"-*El>KMI(3ltTRC*. ±#©««9 0K:*S* 
Rtt fclMHSSi U «EE<DEnftl«c«J: 0 . pftftlftlSQ 6 
A, 9 6 B^K^lxfcSW©*(^tC?Sor?KS^9 
2A---£|Eft2tf5C£#r*£J:5K&r>T<,>.5„ 0 
8tC«t^ffi9 6A, 96BiX^^>^ftLt 

<DnmY7^i>***T 3 is&vmm\ 1 9osgMn«« 

jfrr. 09 (A) tC^fJ:'5{C±©Stg9 0©^ 

JIM©®&CM^JK£ffMOT,3#|^C$J|#^9 2A# 
&&&^KLmft®MifiMZiri, T©*«9 1 ©f&UffliJ© 

HKB^ijR*^jsd5 u rue *3 ^ t (c«a 
»^9 2A3&JifeA^5KiBi^Aa3i3M(fe3*i. -eti-en© 
i«9o, 91 <mwteu^—mftismim>m-gitn 

[0 046] JW±©J: ^fclf^cJ:*!^ «Nftl&9 6 

a. 9 6 Bfacc^iiJ&JEffljnsnr^jfci^jsr^s^^ 

9 2A6-B, 09 (A) CC^T <fc 5tC— #(C|g^|Sj{C 

**^-rxgBr6]-r^ 0 fir, c©t*3is-cT©£«9 

jR«^9 2 A ©«**©* ±©S« 

9 o ©n& £ (3 #isj©Mft««cf ijjg-r &©r\ ^©fii* 

7-; i>*- F) 

2«C . 9 6 A , 9 6 B ffltCfgJEE&EIJftrr & 4 . 

j&H^©^ T©««9 1 (C^iSL.fc?gS^T-9 2 
AS £^©Beft#ft#ii»Kmg 96A, 9 6 B©S^* 
iSjfCMOrSetC^glSnS. IP*5. «i9 6A, 
9 6 B©S*^fcJ*t/g£&#fa©*St*J*#|^ 
0. T©S«9 lfCJ^JiKSnri,>ft:i2|BjJg{Ccfc ^ XrH 

ttfomoMmtlJ: 0 J: of r^lfil 

ttti9 6A. 9 6 BW(C«)E* s En«n§tl-S<!:. 09 
(B) fcStJ:5tC9 0' ^-T X MBfBjtfs&Sft*. C 
©tt^f$>-5»i. T©*«9 1 a^fSjtciiTfe 

©fijiarifiiJ&^ftsn. a*fSjt«M*^/8^©<i* 

ffi©SW6tVfc±©S«9 0 ^rSil-C^ £ 5 CCtt 0 , 

jRassyR^JWttsiitt*. cc-c09 (a) cc^-r 

ttfi8©«Eft^f-9 2A-«:»l/rBI9 (O CC^TJ: ^ 

tea* -p /c^*> 6 mmftm* xm l r *> jaa%tt©ft 

Sfci^tWT^n,' in,' ^DKftSfctoCcmSf 
ft«cfftt»*DSt<J&S. &*s. 09 (B) {c^-TJ:^ 

tc^t^s 9 6 a . 9 6 b ©a±tc??a-r -s « B ^^ 9 
2 a • • • ummjjmim -?-cm±LL tctmt kzdk c © 
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[0 047] 01 0 (A) &t>U01 1 (C) B^ffcW 

{c«*»sa^«K©*4 ©«*«s6-r 5:#S;*itfiii-r 

#8 { JK:B01 1 (B) ill 1 (C) tCijVr «fc 5 tcStlflJ 

-rzmmomw. 130. 131 raters 1 3 2 
JtroNtessti. -#©£« 1 3 1 ±ccy- he* 1 3 3 
i v -*k* 1 3 4 as*figyg 1 3 5 *rt-t,T£i&R*r 10 

X^T 4 <h*ttmffil 3 6 A, 136B«W6nti 

ru-rs«i 3 7i>m&i$ti~ci,*x. 0 

7 (B) *5«,>B07 (C) -CP^tfclg^IC 
iH«K«» 1 3 2 (ClIS^EP^-rS^Sfr©^^;*. 
£ «fc 15 ft<DMMtm* mo JM. Sj&H^SgD £ 5 ft 

[00481 11 1 (B) £0 11 (C) (CTn-Ti^iC 

1 3 l±©»ill 3 5rtfC^r*-hE*l 3 3iS^-r 20 
■S^tc^-hge^l 3 3i«»Uj:W^K:»li$n 

tv-sy-xiegii 3 4*s^a^wcc^3n. y-h 

E» 1 3 3 4 V -*e* 1 3 4 ©Sifi^©ifi^©^- 
hSttl 3 3±KlIh7>yx3(T ) «3ntl,> 
fcfc. 011 (B) {cSVrKB»Jt». 01 1 

- hlBSl 1 3 3 BA 1 tt£©&3MG&&IK*>&&:&&ff 
jgH)gl3 3A£. -e©±CC^fiSSnfcC r , Mo9© 
S«ffl*llltm*»6tt4BiaWMI 1 3 3 B t*>hftZ> 2 
«flKfii3ti. V-XBKl 3 4*>H«KA 19©S* 30 
»tfe£K#>6&-5»gB3iSH 1 3 4 A i*©±tc»lSS 

ti/cc r . mo mvwmmw&frhtsi zwrnnm 1 3 4 

B £ 6 £ 2 Sit Jg £ 3 tiT I » -5 . 
[0 04 9 ] BMlB©SIKh7>v ; X^T,«. :fc&©n f 
BiScS^^SP 1 43, 14 4 K&SttT^ttSSB 
1 4 53&s»W6ft. ¥^<*«8|5 1 4 5 JiKJBttll 1 4 6 

^bty-hssi 4 7)i5Msn, ¥mwmi4 

3 . 1 4 4 ±&C-> If ^ h*S 1 4 8 *5-eft^ftffijf&£ 
tl. 1 4 5 ©±gp-C*«<*gP 14 3. 144 

KM3Lti1tm&lc* + *fi>&l 4 9*sjf$j&;*ft£J;5(t 40 
ft-y-a,**. ^CC &~>')1M KH1 4 8±©«gl 
45K!JM3>3'^ hsfc-;H 5 C© 
h*-;H 5 0*/flt I TO&£©$Ht#Jji 

wm t mmm<D f w >mm 1 6 o £ y-xus 1 6 1 

ffl&isVD'J KJH 14 8 (CgMT S <fc 5 KRtf 6 ft. F 
l/-/>lil 6 OCCB-f- hBSSl 3 3£y-^E*l 
3 4 £teffl£ftfcM$KKWe>ftfcKffc$5@3B&^*4 
$8©i£tfcS« 1 3 6 A#&i&3ft. V-XSt 1 6 lie 
»V-^£ttl 3 4*JJj*l3tl-Cl f >4. 
[0 0 5 0] Mit. #K3*ifcV--XE»l 3 4«C*«r> 50 
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ty- hfiBSl 1 3 3 (c2(,>SB»©§^g|5 1 3 4 a±©J6 
&&1 3 5fCB=i>** h*-;H 7 l**&*J&i£i*ft 

tut, cft6©=i>£^ h*-;n 7 i i/rutsw 

6ftfc®ft1^?Bi£«m£?©*8*&g|i 1 7 2 ft J: ,Ti 
IS©^K3tifcy-XSe^l 3 4*^a3tirt»4. * 
fc. y-hESU 3 3iV-XSSl 3 4£TBifft7c 

mmicmiziriz^&mwm 1 3 6 Asccwrey 

- h SB* 1 3 3 £ WtcffiSS ft. ©Igttllffi 
1 3 6 A©(i^ifi^«KttCft*Jfct?«J:5K:H^©«tt 
lil36B, 1 3 6 BififfiRmfal 3 6 A£WCCg! 
W6ft. &*1#Hffi 1 3 6 BBSifgas 1 3 6C(Ct-ft 
fb^ft. -^f©*«*S 1 3 6 B©«aWJV-^K« 1 
3 4©fifiS*t?®g§ftTt^„ fL-t, V-XSIl 
3 4 £y- hSEItl 3 3£TfflgftfciS§St*:^ffil 3 6 B 

#a*»6ftfc«wcij^srrsfti©««<aiitt«« 1 3 6 

B©*»fcV-*I«l 3 4©2#*-CStH3ft-CC> 

r. y-xffi^ 1 3 4 *mr*©jB5ffliKcfiig-r^«« 

Sffil 3 6 B©3gg|$£5L,a5. *ft6©±©^IRl 3 
5{C^3ft/c3>$^ h*-;U 1 7 3*/rLTy-X 
6BSS1 1 3 4 ±.*Wffl r> T m » £ ft 1 7 4 ft 
<fcoTg&&3ftTUS. 

[0 05 1 ] «_k©1«J&©«g h $T, B. y 

-M5K1 3 3£y-Xl3*l 3 4©3£M35#ifi^©y 

-hlBBli 3 3*$«r«t5{c»j^3ft-ri>r. y-hie 

il33 ©— »*ty- hmS 1 4 7 £Jfcfa-5> «fc ^ «C»W 
6ft. y-hSffil 4 7&t<fc-5T«!«hv>5;x£T 4 
©X y > ^©^ «J $ ft-5 J; "5 (C ife o "CC^ 

■5.. 

[005 2] 6(±©ijS©h7>yx$r IWSffil 3 

7*tus^*fctt. *-r. s« i 3 i ±fc*jfMtr** 

7rX->'j3> (a-S i : H) tmtzZMm&l&m 
A**-i>y£|60Tiai 0 (A) tc»fB««*^-r 

7 > F«©¥«»ie«M 1 8 o zmffr-rz. c 
©^^rifiiji 1 8 o fcj&s-r sffiSB. i«i3i± 
cctet*raW£-rs«Jgh^>fx^©*i«ft:gp*m 
Oi^i-T-Sfig^-r^. ^c. 010 (B) K^-TJ; 

^ic^mwmmmi soiigi 3 1 *«^j:5«:s i 

N,&£**> 6% -5*6^^1 8 4*ftmU, WiC^<D±iC 
A 1 ^JMffttftt*>&tt*£ffi3fltlt 186iCr. 

Mo«©iE«tm*«6!tt*B»«ii 1 8 7 *&m-rz. 
^(c. MUM 1 8 4 .tsgp^mtt 1 8 6 tmmmm 1 8 

7K;f*-^>^&S6LT01 0 (C) K»fiB1«ift ; &0 

10(D) {c^H^jt^-ry- hie^ 1 3 3 1 y-x 
en 1 3 4 . 1 8 0 ±©y- h ie 

fil33*y-M1147i-r^ Sfc. b?IB©^ - ^ 
--^yct&fcr). Sy-hE*l 33iV-XHgl 
3 4B^^-^->ySft/cite,#^l 8 9^0tlfil 
3 l±*4(,»»^|£3W«Mmi 8 0±lC|9:W<5ftfc«S§ 



(11) 

IS 

4&5. CCXBtiZTZ?-- M3gU 3 3 4V- 

#$11^3^©®®©** 5 ic&t>*kXi&m§kBtitZ 
tiZ<DX\ miO (D) r-«i*-r-o(D*iB*gLr^a 
d\ -mkimmi o (d> ©±T/jr&j{c«$:©y- he 

mi 3 3«l O (D) ©2£&*[^Cca^t<Dy-Xie« 
1 3 4ftimZti2>„ Scte. 010 (C) {-c^ft&K 

wmmtz. mio (d> ©A ls -A 16 »c»5Wffi-e#> 
•5. iu§e©^£-->y©is£k:. v-^iesi3 4^y 

- hie^l 3 3lcttLXmP)fa$l l cBf&-f2 > l)\ y-* io 
@3^1 3 4©^g|51 3 4a*y-M3^1 33(C-> 3 - 
h -5 icy*- hSS^ 1 3 3 4$!/NigR|££>Wfc 

{4g'cieg3ti-^©r. teswccy-^ie^ i3 4^y 
-mh^ i 3 3 iii:ft^r6i{cy- f-efi i 3 3 

[0 05 3] ^CC. y- h*fi§ 1 4 7 4-?-©T*©$fe!i 
jgl 8 9£^X#4 0T4^*!*«Jffil 8 Ot,Cj*> F 

3 . 14 4 fCttSnfc¥«*Sgf5 1 4 5 ^fiST & 4 4 20 
C©f£K:¥jg&g|51 43. 14 4±&CMo. T 

a. wm<Disvvj FmmimvnmzBf&is. mmm 

LX¥m&1$ 1 4 3. 14 4 4 ©ffflCC7c*i£f$-£ff T 
^^881 4 3. 1 4 4±(C>";iM Fill 4 8, 14 
8£01 1 (A) t,Cm? < i:>>(cBm-& 0 c©f&. mfie 
^l©^i(5lSlic^';iJ-W Rbb-COfcOMo. Ta, 

£-f&„ #t,>-CCft6©JH©±{CS i N x *#>e>&Sil& 

fc^£-->y£ff ^-Cv-'jlM FJS 1 4 8±©«^)S 30 
1 3 5(C3>3?^ h*-;H 5 O^r^-r^ii^-cy 
-MBS1 3 3©ffl^©#V-Xi2«l 3 4©Ssgf51 3 
4 a ±©3&fiJg 1 3 5 fcZtx^ttfl ( 3> £ h 
17 1 ^BfdE-rSo 

[0 054] . I TO& i-©®it^aHJ«S«if4 

2»6 & Sj®HJ«Se?r cn 6©±td?f^T & 4 4 bid 

^-->y^f-t>r. v-^iesi 3 4£y- hwimi 
3 3 &cb tntcmmxmmm 1 3 6 b, 1 3 6 Brace 

StKISl 3 6 AZBl&l>, 3 4©^gUl 

34 al©Wl 3 5(C?L (3>£* F*-;U) 1 7 40 
i. i 7 i ZfrLxctihzmi&t-tZffil&gfii 1 2ZB 

l&T&ttblC. C<Dmm^l 7 2t¥B&Ul 4 3± 
©i-"JlJ--< Kill 4 8 h*-;H 50^-1 

r«*ls-ttrHI{b»a9i*«*mi!©y-^««i 6 l 

«BldEU 1 4 4±©J/'J t KI 14 8 

tfttft 1 3 6 A*«lft;*1iXlMt4^W***m*© F 

©1 3 6 B©S^B<t -5 L?:S^T-5^($^MgI51 7 4 
*V-*E*ll 3 4±%«W4J:5«:»(«-rsc<!:ri« 

Jg-rSf!fi|£4 '5 U©^tt«ffi 1 3 6BSSi«„ Ctl 50 
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CCJ;f). 011 (B) till (C) Km-tmkoMWk 

[0055] «±»w Lfc «t 5 fcastxefcaufl-rs c 

4"C\ £X|lrvX*£4feffifflLT^£-~>y£tT 

i*5-C#^,©-C. MfB^l ©0!l4|5jfiltC, v**£6~ 
7tfefi«4 UT^fc^^ffitcJt^Tvx *©£*<*» 

*iw»r# sit t>(c. ^#-->yx«s:4>&<-rs 

©D&C&-oT«, Sttlil3 6A, 136B£fflt>T 

$fc©gr 3 ©w©»£ 4 Bi««:a»fttt#tt©ii>a i ^ 

[0056] iC5r, J£t±*WO*i«jt{c*5«,»-CH:2 
*©ttfttC£ 1 #©IStt1ie£M&&ffi©*f1Iffi4 L 
fc#. 3**«l»tt*tajU:©^RO«ffiWMi*Sl»«: 

K^aestTy- hEHiMu ^<o±^BfS.Ltc 
mmmicn (=i>zf h*-ju) *»jsro. ^-n?>©3 

> * ^ h l/r«sl»gU:«:*ttaJ*«^-r 4 c 

[0057] 

-^KS4y- FBBK©— ^^{BrOfcJgCC^L.. V 
-XKBty- hBH^©-**«S«f«©^g|-r^ 
iIS-bf&4 4<Mc. ®*gp?r^g|'4|^D^*tt*4-C^ 
RSUfc©-C. H*gf5*1tR , «-r4iS^©0tM5!! : S4^-^- 
->^A!HiniW(HB%|^«ptC»RWSC4*Jr*. IS 

©fifBS*t*&-rc4#r#S4 4fctc. ^-d?-r.>y(c 

S* f 3©[6]±^J^»4C:4*5-C#-5,„ iS^gp^ 

mi tm2<ommmm^m^^iixm^i>mmc$>-o 

xb, v - ^ie^4 y- h M&o—JjZftmutcBicB 
fiSb. y-^E^*SlHiy- FiB£&2»m*m$¥©*8 
*&Sp-C^jiS-ti-, l5I^Kffi*Sg|54rg-©3l*»f4-C»l 

rs-t 5«^©figM^a 4 /< - ^ > y*ra r*»sai* im 
^KjKBS-rsc4*iT*. xs©iWMb*tt-rc 4«*r 
#S44fc{C. '15 -->tncf%Lxwfi-? 

«fcorxe©ttiMb4*a*»)©rfii±«**iS5 

[0 058] ^fc. asR«st««w«:+>*7r.B» 
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J&T&&6B. &SOB, mi©Hi3SSffi*a«fl«jCC* 

>*7-r ssig h ^ >i?x 5?© k w >me<t^ i ©si 
jwwi-itwccjgflrr * & «. HSimg <t f u a > 

*»iy- ^im busk pi d *«tmt?^jsdrr sci io 

[0 05 9] MCC. V-XiSSli hi33£©-#£:9- 
rmfe^|E|*S-a-S^ 1 ©iiijStSffi £ IS 2 ©H**^ 

s£-r s±§t=r©j£jigMa <t >•? * - - > ^^a-ctn*sg|5^iB) 
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